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PREFACE X I
Preface
The everyday problems of brain-damaged patients and their proxies, as well as the 
limited post-acute neurorehabilitative facilities have been well known for a great number 
of years. In 1985, these problems were the main theme of the annual conference of 
Dutch psychologists working in rehabilitation. In a contribution to this conference, Dr. 
Roscam Abbing, a former secretary of the Dutch Ministry of Health (WVC) Stuurgroep 
Gehandicaptenbeleid, acknowledged that brain-damaged patients often need additional 
help after hospital discharge. Moreover, it was recognized that many brain-damaged 
patients cannot be adequately treated in existing health care services such as the RIAGG. 
This is the Dutch equivalent of institutions for ambulant mental health care. He asked 
the audience: (1) to describe as clear as possible the shortcomings and failings of the 
care for brain-damaged persons; (2) to determine the number of people in need of post­
acute rehabilitation and health care; (3) to formulate the desired treatment facilities; and 
(4) to describe the contours for rehabilitation and additional services.
Although the questions stated above may be regarded as a prelude for the 
present thesis, it was rather unusual to ask psychologists, working as clinicians in 
rehabilitation, to provide the preliminary investigations for the health administration. 
However, the reader will note that the author of the present thesis works at the Sint 
Maartenskliniek Nijmegen, which, fortunately, founded a research department in 1986.
The Sint Maartenskliniek consists of three centers: an orthopaedic center, a 
rheumatology center, and a major rehabilitation center. In the latter center, the interest 
for the treatment of long-term cognitive, emotional, and behavioral sequelae of brain 
damage is apparent as indicated by the activities carried out in the past 12 years. Novel 
initiatives to improve services for brain-damaged patients have been undertaken by the 
management of the clinic since 1985, such as the provision of an outpatient service 
facility. Since 1986, Sint Maartenskliniek Research plays an important role in the 
stimulation of patient-oriented research, particularly with respect to the development of 
rehabilitation medicine. The research department is embedded in the infrastructure of 
the University of Nijmegen. Formal relations exist with the Neurological Institute and 
with the Nijmegen University Hospital. These background developments provided a 
fertile substrate for the research of this thesis.
At initiative of the Council of the Handicapped (Gehandicaptenraad) in 1988, 
the Dutch Ministry of Health partially granted a research project aimed at gaining more 
insight into the long-term problems of patients following traumatic brain injury. This 
project can be regarded as a first step to investigate the previously described questions 
of Dr. Roscam Abbing. The project has been accomplished in collaboration with the 
Neurological Institute and the "Stichting Brein", a patient support group. The final 
report of this project formed the background for the first part of the present thesis (Van 
Balen, 1992). The elaboration on some of its conclusions as well as the work of the
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Nijmegen Center for Motor Behavior and Cognition (NMC) at the Sint Maartenskliniek 
provided the material for the second part, which primarily concerns clinical 
neuropsychological assessment. The NMC was founded in 1992. It is a health care 
facility for "mildly" brain-damaged out-patients who are neurologically stabilized. The 
NMC offers a disability-oriented assessment of long-term sequelae following brain 
damage as well as instructional and therapeutic programs for patients and relatives.
The work reported here has been made possible by collaboration with many 
professionals in the field and the colleagues at the University of Nijmegen, particularly 
the department of Clinical Psychology and Personality.
Reference
Van Balen, H.G.G. (1992). Mensen met een traumatisch hersenletsel: probleeminventarisatie 
[Traumatically brain-damaged people: an investigation of their problems]. Utrecht: 
Gehandicaptenraad.
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Introduction
Acute care and neurological recovery after brain injury have received much attention 
in the literature. Today, there appears to be practically an explosion of research, articles 
and journals pertaining to brain injury and related topics. However, in spite of the 
number of these publications, their relevance for post-acute neurorehabilitation is often 
not apparent, due to the devotion of these publications to detailed investigations that do 
not result in distinct implications for everyday post-acute clinical practice. Generally 
speaking, contributions aimed at functional recovery are still underexposed. This is 
remarkable because as time passes to post-acute care, the reduction of disabilities 
becomes more important. Indeed, in individual post-acute neurorehabilitation, one is 
confronted with a highly variable range of long-term physical, sensorimotor, cognitive, 
emotional and behavioral sequelae. Clearly, these sequelae may form a great disability 
the patient and his or her proxies. The aim of this thesis is to investigate the prevalence 
of such disabilities and to contribute to the improvement of a disability-oriented 
neuropsychological assessment for post-acute rehabilitation.
With respect to the type of brain disease or brain dysfunction studied, the 
principle concern of this dissertation is traumatic brain injury (TBI). However, it will 
be noticed that references to other etiological categories exist throughout.
The central question is twofold. First, what is the prevalence of distinct long­
term disabilities after TBI? This question is investigated by a survey among the TBI 
population. The selection of the cases studied is in accordance with the epidemiology 
of the injury. This selection has been based on the records of the University Hospital 
Nijmegen, assuming that over 95% of all in-patient major-TBI cases in the "Greater 
Nijmegen area" are admitted to this hospital (see also Chapter 2). The second part of the 
central question asks whether a disability-oriented clinical neuropsychological 
assessment for post-acute neurorehabilitation can be facilitated. This question is 
investigated by exploring the practical use of two assessment instruments that are 
potentially disability-oriented; the Rivermead Behavioural Memory Test (RBMT; 
Wilson, Cockburn, & Baddeley, 1985) and the Minnesota Multiphasic Personality 
Inventory-2 (MMPI-2; Butcher, Dahlstrom, Graham, Tellegen, & Kaemmer, 1989).
Before reporting the studies which are devoted to the central questions of this 
thesis (Chapters 2 to 7), we briefly discuss the importance of a disability-oriented 
approach. In addition, the concept of cognitive, emotional and behavioral disabilities is 
discussed. After an explanation of the need for an epidemiology of disabilities, some 
methodological considerations regarding such a study are discussed. Next, a model for 
understanding individual differences in long-term psychosocial adjustment following 
brain damage is described. Finally, the necessity for an individual assessment of 
disabilities is addressed.
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A disability-oriented approach
According to the World Health Organization (1980), the consequences of disease or 
injury can be considered at three levels: (1) impairment, (2) disability, and (3) handicap. 
The classification system relating to these sequelae is known as the International 
Classification of Impairments, Disabilities, and Handicaps (ICIDH). Hence, the long­
term sequelae of brain injury can be described with this system.
An impairment is any loss or abnormality of a psychological, physiological, or 
anatomical structure or function. Impairment represents deviation from some norm in 
the individual's biomedical status. Impairments depict disturbances at the organ level. 
These may be temporary or permanent and include either an anomaly, defect, or loss in 
a limb, organ, tissue, or other structure of the body. In addition, impairments include 
defects in functional systems, also the systems of mental function (World Health 
Organization, 1980). Disability refers to any restriction or lack of ability to perform an 
activity within the manner or the range that is considered normal for a human being. 
Disability represents a disturbance at the level of the acting person. A disability may 
arise as a direct consequence of an impairment. In addition, and this is important, a 
disability may also originate as the result of a (psychological) response of the individual 
to a physical, sensory or other impairment (World Health Organization, 1980). Hence, 
disability also can be the consequence of an inadequate coping style in relation to the 
impairments and disabilities resulting from organic brain dysfunction (see Figure 1.1). 
Handicap is concerned with the disadvantages experienced by the individual at the level 
of the interaction with the social environment.
Figure 1.1. A schematic illustration representing a sequence underlying the brain 
dysfunction-related impairments, disabilities and handicaps.
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It is important to note that a direct relation does not have to exist between the disease 
or trauma and the emerging impairments, disabilities and handicaps. Thus, one can be 
impaired without being disabled, and disabled without being handicapped (World Health 
Organization, 1980).
Although the application of the concepts impairment, disability, and handicap 
depends on deviations from the norms, it should be realized that these may be statistical 
norms as well as personal and social norms (Davison & Neale, 1986). For example, 
although for the determination of cognitive impairments a high degree of objectivity is 
often suggested by the availability of quantitative data based on the use of rigorous 
statistics, this objectivity is debatable. Cognitive systems do not develop independently 
of the individual learning history and they cannot be separated from the cultural 
environment. Therefore, it must be assumed that the conceptualization of cognitive 
systems is culture-bound (David & Halligan, 1996; Luria, 1979). If this is true for 
cognitive impairments, it certainly is also true for the associated disabilities and 
handicaps.
However, there are difficulties with the above described ICIDH-model, such 
as the absence of clear cut boundaries between the previously mentioned three levels, 
the absence of the dimension of time, the absence of an explanatory system, and the 
absence of an operational definition of handicap to allow its measurement. In spite of 
these drawbacks, Wade (1992) considers the model to be the best available framework 
for understanding rehabilitation since it emphasizes the importance of a holistic- 
approach to patient care. Thus, the use of this model should lead to multidisciplinary 
guidelines for the rehabilitation and management of long-lasting effects. Hence, the 
ICIDH-model has been adopted in this thesis.
According to Wade (1992), rehabilitation can be defined as "a problem-solving 
and educational process aimed at reducing the disability and handicap experienced by 
someone as a result of a disease, and always within the limitations imposed both by 
available resources and by the underlying disease" (p.11). Obviously, the final goal of 
rehabilitation is to contribute to the prevention or minimization of handicaps. The 
ICIDH dimensions for handicap are orientation, physical independence, mobility, 
occupation, social integration, and economic self-sufficiency. Consequently, a 
rehabilitative approach should be focused at the assessment and (re)acquisition of 
capacities, skills and behavior that are relevant for personal, domestic, community, and 
social activities. The sequences presented in Figure 1.1 illustrate that intervention at one 
level of this model has the potential to modify succeeding elements. Therefore, a 
disability-oriented approach is particularly suited to determine which disabilities should 
be addressed in order to prevent or reduce handicap.
As can be deduced from the ICIDH-model, a framework for the assessment for 
rehabilitation requires more than the identification of biological markers or impairments.
18 CHAPTER 1
Focusing on disabilities does not deny the importance of assessing impairments. If 
treatment goals are to be set in terms of which disabilities should be reduced or 
circumvented, knowledge of impairments is vital to decide how to intervene and to 
identify what should be avoided. However, as suggested by Haffey and Johnston (1990), 
health care professionals may not sufficiently assess how brain-damaged persons are 
disabled in their contextual situation if the professionals concentrate primarily on 
impairments. Such a short-sighted perspective may result in well-intentioned 
rehabilitation efforts with only a minimal long-term impact or even no attempt to 
rehabilitate the patients. Thus, an approach which focuses primarily on impairment may 
not be effective or efficient. A disability-oriented approach seems to have a better 
chance of preventing a dissipation of facilities and of productively addressing the needs 
of the TBI patient and his or her proxies.
Another argument supporting a disability-oriented approach is that some 
disorders may cause previously unknown positive perspectives and potentials in some 
individuals. It is not unusual that an impairment may enrich a person (Rijke, 1984). Van 
Balen (1992) asked the sample of TBI-patients studied in Chapter 2 what they 
experienced as the most fundamental change after the brain injury. In accordance with 
Rijke's assumption, 20% of the participants mentioned a positive vital change. They 
typically raised issues such as "taking life more from a philosophically and contemplated 
point of view", "an acceleration in the cumulation of knowledge about oneself", "more 
communicative with other people", and "an important common experience with the one 
who is now my partner". Thirty-three percent reported a negative change, while 47% 
were not able to mention a "fundamental change". This finding is important since it 
supports the assumption that an impaired TBI patient is not always disabled. In addition, 
it underscores the limited predictive power of a predominantly impairment-oriented 
approach for the long-term prognosis of handicap.
In conclusion, a predominantly disability-oriented approach facilitates a 
clinician to determine which constellation of reduced or absent skills and abilities are 
of major importance for the individual and his or her milieu with respect to the presence 
or development of handicap and, therefore, should be considered as treatment or care 
priorities.
Once the need for a disability-oriented approach is recognized, the question 
arises how assessment instruments can be adapted for the clinical evaluation of 
disabilities in the brain-damaged population. For the last 50 years it is accepted that the 
evaluation of individuals with disabilities might require alteration of standardized 
procedures in testing (Caplan & Shechter, 1995). For brain-damaged individuals, 
procedural modifications may be necessary, such as an enlargement of the materials to 
circumvent test administration difficulties due to sensory impairments. Also, if tests or 
questionnaires are not specifically developed for administration to brain-damaged 
patients, one may enhance construct validity by alterations in item selection or scoring
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procedures that take into account the neurological consequences of the brain damage. 
In addition, the use of assessment results for drawing conclusions about daily life 
competence or intervention programs may be enhanced by the use of norms that 
resemble patient group or service characteristics as close as possible. Consequently, in 
the second part of this thesis the improvement of the practical use of two assessment 
tools for post-acute neurorehabilitation will be investigated. These instruments are the 
RBMT (Wilson, Cockburn, & Baddeley, 1985) and the MMPI-2 (Butcher, Dahlstrom, 
Graham, Tellegen, & Kaemmer, 1989).
In the following sections, some considerations pertaining to the establishment 
of the prevalence of long-term disabilities after brain damage will be discussed.
The concept of cognitive, emotional and behavioral disabilities
It is acknowledged that in applying the general ICIDH concepts to cognitive, emotional, 
and behavioral consequences after brain damage, the differentiation between 
"impairment" and "disability" can be particularly difficult. The ICIDH model is limited 
in providing distinct boundaries between impairments and disabilities with respect to 
maladjusted behavior patterns, psychopathology and personality disorders. For example, 
although aggressiveness is classified by the ICIDH as an "impairment of behavior 
pattern" (p.66, World Health Organization, 1980), it is also classified as "other behavior 
disability' (p.153, World Health Organization, 1980). In addition, classification may be 
hindered by the following. Whether changes such as "diminished insight" are described 
as alterations of a cognitive, a behavioral, or even an inter-related nature may typically 
depend on the form of the assessment procedure employed or the specialty of the 
examiner (Levin, 1990). Rather than arguing about semantic issues, Wade (1992) 
recommends that the ICIDH model should not be used too rigidly in order to provide for 
a comprehensive overview of the person's disabilities. In accordance with that 
recommendation, in the following, disabilities within the emotional and behavioral 
domain may be regarded as identical to or the result of maladjusted behavior patterns, 
inadequate coping styles, psychopathological symptoms, or personality disorders.
In order to describe long-term cognitive, emotional, and behavioral outcome 
in ambiguous classification situations, the use "disability" instead of "impairment" is 
preferred only if the situation represents a disturbances at the level of the person in terms 
of functional performance and activities. This is important, since not every cognitive, 
emotional, or behavioral impairment will result in such a change. For example, imagine 
a patient who's premorbid functioning is described as easily annoyed, rather disinhibited, 
restless, fast-moving, critical in relationships, and irritable.
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As a consequence of a reduced initiative due to brain damage, he or she may show fewer 
of these characteristics in post-injury functioning. Although such a reduced initiative 
may be regarded as an impairment, it does not have to represent a disturbance at the 
level of the person. In this case, a reduced initiative would not necessarily be regarded 
as a disability. Similarly, an increased disinhibition may or may not be considered as a 
disturbance at the level of the individual, depending upon premorbid functioning. This 
example illustrates the need to include an evaluation of pre-injury and post-injury 
characteristics. Hence, an important feature of the disability-concept is the incorporation 
of historical and contextual elements since it is concerned with composite behaviors and 
activities of the individual's everyday life.
Finally, it should be noted that a description of cognitive, emotional, and 
behavioral consequences in terms of disability is not intended to delineate theoretical 
relationships with respect to the cause of the disability. Nevertheless, the concept of 
cognitive, emotional, and behavioral disabilities can be integrated in multiple theories 
regarding causal relations as they further elucidate the person level of the consequences 
of disease.
Toward an epidemiology of disabilities
For a decade, Wade and Langton Hewer (1987) asserted that there is a need for more 
epidemiological data on the management and outcome of all degrees of brain injury, 
regardless of the severity. Chapter 2 describes why we need an epidemiology of disease 
as well as an epidemiology of disability. Until now, however, studies on the 
epidemiology of disability are scarce (Willer, Abosch, & Dahmer, 1990).
As will be explained more extensively in Chapter 2, knowledge of the 
prevalence of disabilities is crucial for several reasons. First, this knowledge is important 
for the selection of assessment objectives and for the planning of neurorehabilitation 
efforts after the acute-care period in the hospital. Suppose, for example, that a walking 
disability is accompanied by subtle behavioral or cognitive disabilities such as the 
reduced capacity to inhibit irritability, a general slowness in the processing of 
information, and everyday memory problems. In such a case, one should not focus solely 
on the walking disability. Of course, the latter is most noticeable. But in the long term, 
a reduced walking capacity may be less disabling for everyday adjustment than the 
subtle behavior and cognitive disabilities mentioned above. Therefore, epidemiological 
figures about the long-term outcome for each type of disability and for all types of 
severity of brain damage should provide valuable guidelines for assessment. They are 
particularly relevant if certain subtle disabilities appear to be long-lasting and common 
since an early assessment of such easily-overlooked disabilities may help in formulating
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approaches to post-acute neurorehabilitation.
Secondly, insight into the long-term outcome in terms of an epidemiology of 
disabilities in comparison to the limited epidemiology of the disease provides more 
information about the kind of health care services and facilities that should be available 
to reduce or circumvent the most hindering long-term disabilities.
Thirdly, there is a financial interest which argues in favor of the importance of 
a disability-oriented approach. To calculate the overall financial consequences of the 
disease, information is needed which reflects the direct costs of health care services and 
the indirect costs which are related to a loss of market earnings because of 
unemployment. The estimation of the direct costs is based on disease as well as 
disability-associated information. The indirect costs are related to disability-oriented 
data.
Regarding the long-term sequelae of TBI, many outcome studies have been 
documented (e.g., see Bohnen, 1991; Brooks, 1984; Brooks, McKinlay, Symington, 
Beattie, & Campsie, 1987; Brown & Nell, 1992; Dikmen, Machamer, & Temkin, 1993; 
Dikmen, McLean, & Temkin, 1986; Humphrey & Oddy, 1980; Kreutzer, Devany, 
Myers, & Marwitz, 1991; Levin, Benton, & Grossman, 1982; Livingston, Brooks, & 
Bond, 1985; McLelland, 1988; Ponsford, 1995; Sorenson & Kraus, 1991; Van Zomeren 
& Saan, 1990; Van Zomeren & Van den Burg, 1985; Vogenthaler, 1987). However, the 
"cri de coeur" of Wade and Langton Hewer (1987) seems generally not to have been 
heard as most of the contemporary investigations did not include population-based 
patient samples (see Chapter 2). In addition, the methodologies employed were variable 
and focused on different outcome criteria. This makes the results hard to compare, even 
for samples with the same demographic characteristics. Therefore, it is still difficult to 
obtain a clear picture of the prevalence of long-term disabilities after TBI.
Interestingly, many studies report data on the epidemiology of TBI (see 
Chapter 2). Some studies note that the overwhelming majority of TBI patients go home 
immediately after hospital discharge (e.g., Fife, Faich, Hollinshead, & Boynton, 1986; 
Kraus, Black, Hessol, Ley, Rokaw, Sullivan, Bowers, Knowlton, & Marshall, 1984). 
This finding corresponds with the data presented in Chapter 2. Therefore, the question 
has been raised whether the stereotypical image of TBI patients really reflects the 
situation of the TBI patient. Are TBI patients homogeneous or heterogeneous with 
respect to their demographic variables and their long-term disabilities? The stereotype, 
as recently presented by Ponsford (1995), can be described as a seriously disturbed 
young adult male with limited educational attainment and an unstable work history. In 
the study reported in Chapter 3, this stereotype will be criticized. In addition, it will be 
argued that the prevalence of disabilities will picture a more realistic aftermath of the 
problems in everyday living following TBI than the previously described stereotype.
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In conclusion, it is amazing to see how few studies have tried to calculate the 
prevalence of disabilities following TBI (Willer, Abosch, & Dahmer, 1990). Therefore, 
in the first part of this thesis the epidemiology of injury will be linked where possible 
to the epidemiology of disabilities.
Methodological considerations regarding the epidemiology of 
disabilities
Kreutzer, Devany, Myers, and Marwitz (1991) described the two most frequently 
employed procedures to investigate long-term sequelae after brain damage. One method 
refers to the use of neuropsychological assessment procedures, while the other primarily 
uses questionnaires, sent by mail, in order to measure the effects of brain injury on daily 
functioning. In addition, the systematic observation of overt behavior is possible. 
Clearly, all these methods are subject to bias and uncertain validity.
First, neuropsychological assessment traditionally measures cognitive 
impairments, whereas the power to predict disabilities is rather poor (e.g., see Kendall 
& Terry, 1996; Kreutzer, Devany, Myers, & Marwitz, 1991). It appears that 
impairments do not have to be followed by apparent disabilities in daily life. For 
example, slight word-finding problems may have no functional consequences for a 
retired forester. In contrast, it obviously may be disabling for a language teacher. 
Furthermore, some impairments, such as subtle attentional deficits, may not be 
delineated during the neuropsychological examination. However, such deficits may only 
lead to failures or disabilities in more complex settings and over longer periods of time 
than generally exist in the structured clinical assessment situation (Ponsford & Kinsella,
1992). Also, the results of the assessment of cognitive impairments give no insight into 
the full range of abilities or skills related to everyday living (e.g., see Acker, 1990). 
Hence, the evaluation of disabilities requires more than the identification of cognitive 
impairments as determined by tests (see also Heaton & Pendleton, 1981). Therefore, 
although the assessment of cognitive impairments may elucidate the nature of the 
deficits that possibly underlay the disabilities, assessment alone is not sufficient to define 
these disabilities.
Secondly, in using rating scales and questionnaires sent by mail, self­
assessments by TBI patients have a doubtful reliability. Typically, the responses may be 
influenced by a misunderstanding of the questions, due to cognitive impairments such 
as reading disorders, conceptual dysfunctions, lack of insight, and impaired reasoning. 
Also, questionnaires sent by mail are prone to response bias as individuals with the most 
severe disabilities may not be able to respond at all.
Thirdly, in order to obtain a population-based survey, the method of directly
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observing activities of daily life evidently will take too much time. In addition, this 
method has the serious disadvantage that data relating to covert behavior and self­
appraisal are excluded.
These considerations formed the starting point for the method selected in the 
study of the prevalence of disabilities reported on in the Chapters 2 and 3. Since the aim 
of this study is to gain more insight into the actual life situation of the TBI population, 
we choose a method in which questionnaires are presented within the framework of a 
structured interview. Thus, the disadvantages of measuring cognitive impairments, the 
use of mailed questionnaires, and the method of behavioral observations are avoided. 
The method selected is in accordance with Ponsford (1995). For the assessment of 
disability for research purposes she recommended the use of existing standardized 
measures for disability, preferably conducted in the home. By arguing that the 
development of new measures is difficult and should be avoided if possible, Wade 
(1993) also presented an argument in favor of the method used. In addition, the survey 
in this study could provide supplementary information by using the following four 
measures.
First, in order to acquire a valid understanding of the actual disabilities in 
everyday life, the questions were presented orally. Secondly, current performance was 
consequently evaluated against the background of what was normal and achievable for 
the person prior to the brain damage. Thirdly, in addition to the standardized 
questionnaires, the survey included open-end questions. These covered topics such as 
socio-economic status, failures of the health-care system, the use of external aid devices, 
changes in housing and relationships, and practical independence. Also included was a 
Disability Rating Questionnaire covering a wide range of items mentioned in the 
literature on long-term sequelae following TBI. According to Brooks (1989), previous 
research has been substantially hindered by problems with defining outcome. Too often 
operational definitions are restricted to a few indices, such as level of functional 
independence, return to work or emotional well-being. Therefore, a wide range of topics 
and multiple dimensions of functioning were incorporated in the present study. This 
allowed us to describe the long-term sequelae of TBI in terms of demographic variables 
and a slight adaptation of the nine main disability-categories of the ICIDH. Fourthly, in 
order to obtain validity enhancement not only the brain-injured person was interviewed, 
but also a relevant other. Auerbach (1989) suggested the inclusion of external and 
internal indicators of outcome to reduce contamination effects. Individuals with brain 
damage may, for example, express satisfaction about their adjustment, although they 
may be unable to judge the external satisfaction with their performance (Stuss, Gow, & 
Hetherington, 1992). The advantage of interviewing both a family member and the 
brain-damaged person is also discussed by Brooks (1991), who concluded that failing 
to do so will result in an inadequate analysis of the functional consequences of the brain 
damage. Therefore, in Chapter 2 not only the results of patient's self-judgements are
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presented, but also judgements of family members.
A model for understanding individual differences in long-term 
psychosocial adjustment following brain damage
In the previous paragraphs, considerations were described with regard to the study of a 
disability-oriented epidemiology of TBI. It is apparent that there is an enormous 
variability in the level of long-term psychosocial adjustment among individuals with TBI 
(Kendall & Terry, 1996). According to Brooks (1989) and Kendall and Terry (1996), 
psychosocial adjustment after brain damage incorporates multiple dimensions. They 
typically may be characterized by emotional well-being, living situation, socio-economic 
status as well as cognitive, emotional and behavioral capacities or disabilities. Although 
established predictive relationships between antecedent or mediating variables and long­
term adjustment may help to understand the actual psychosocial maladjustment in the 
individual case, the prediction of such an adjustment is still difficult (e.g., see Ponsford, 
Olver, Curran, & Ng, 1995; Vogenthaler, Smith, & Goldfader, 1989).
Nevertheless, predictive relationships for indicators of psychosocial 
adjustment, for example successful coping in everyday life and roles in the community, 
are described for several organic related features, such as lateralization and localization 
of the lesion, and severity of TBI in terms of duration of coma and post traumatic 
amnesia (e.g., see Levin, Grafman, & Eisenberg, 1987; Ruijs, 1995). However, the 
variation in long-term adjustment cannot be explained adequately by these organic 
variables alone (Stuss, Gow, & Hetherington, 1992). For example, how could the severe 
psychological difficulties that have been observed in individuals with only mild 
traumatic brain injury then be explained (O'Hara, 1988)? In short, the empirical support 
for lateralization, localization, and severity hypotheses is inconclusive (Kendall & Terry, 
1996).
In addition to neurologic variables, attempts to account for individual variation 
in psychosocial outcome after TBI have focused on the predictive value of cognitive 
impairments. Traditionally, this is the major area of interest of many neuropsychologists. 
Although it has been found that specific cognitive disabilities might be associated with 
psychosocial maladjustment, the nature of these relationships is not clear. Numerous 
studies show correlations between psychosocial adjustment and performance on 
traditional psychometric tests of cognitive ability (Kendall & Terry, 1996). 
Unfortunately, however, these correlations are small (Ruff et al., 1993) and have been 
contradicted by other empirical findings (Marsh & Knight, 1991). Indeed, TBI patients 
can remain socially and emotionally disabled for many years, despite substantial 
cognitive improvement (Cicerone, 1991), or even despite performing within normal
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cognitive limits (Lezak & O'Brien, 1988).
Finally, other predictive relations with respect to long-term adjustment are 
described for pre-injury functioning, personal skills and resources as well as social, 
financial, situational, demographic and environmental variables (e.g., see Kendall & 
Terry, 1996; Van Zomeren & Saan, 1990).
Hence, functional recovery seems to be multi-factorially defined. Accordingly, 
the emerging disabilities of the patient with TBI could be conceived as the 
individualized multi-causal and context-dependent answer of the person to the brain 
damage. Therefore, while some gross correlations can presently be made between 
cognitive and neurological variables on the one hand and long-term psychosocial 
adjustment on the other, the role of other predicting variables for an optimal 
psychosocial adjustment may be disregarded much too often.
Apparently, many non-neurological influences must be taken into account to 
understand individual differences in the long-term adjustment following brain damage. 
Therefore, the following summarizes a slight adaptation of a model proposed by Kendall 
and Terry (1996) to understand the individual psychosocial adjustment after TBI (see 
Figure 1.2).
Basically, the model represents an extension of the major components of the 
Lazarus and Folkman theory of stress and adjustment (1984). They assumed that 
adjustment following a life event is dependent more upon subjective evaluations than 
upon the objective characteristics of the event. Once an event has been appraised as 
stressful, coping responses may be problem-focused or emotion-focused. The primary 
aim of problem-focused coping is either altering the situation (environment-directed), 
or acquiring the necessary information or skills (self-directed). The emotion-focused 
coping strategies try to minimize negative emotional reactions to the event. The extent 
to which a strategy is preferred may be determined by the appraisal process (Lazarus,
1993). For example, in relatively uncontrollable events, emotion-focused coping is 
probably more effective than problem-focused coping. According to Lazarus, a poor fit 
between perceived controllability and the focus of coping might be ineffective in terms 
of psychosocial adjustment. According to the goodness of fit hypothesis, problem- 
focused coping might be an effective response shortly after TBI, but ineffective when 
difficulties remain resistant over time.
Appraisal and coping are supposed to be influenced by antecedent variables, 
which include personal resources, environmental resources, and situational variables. 
Personal resources have been defined as relatively stable characteristics that enable the 
individual to resist the deleterious effects of stress. Specifically, persons with positive 
beliefs about themselves, i.e. a high self-esteem, and with an internal locus of control are 
more likely to demonstrate successful outcomes following a stressful life event. 
Environmental resources include perceived social support network, financial status, 
family characteristics and family problem-solving ability. Situational variables may 
include age, other stressors, and co-morbidity.
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PERSONAL RESOURCES
- self-esteem- locus of control
ENVIRONMENTAL RESOURCES- family style- social support
- financial status
SITUATIONAL VARIABLES
- other stressors- co-morbidity
- age_____________
DISTURBANCES AT THE 
LEVEL OF THE BRAIN
- cognitive impairments
- affective/behavioral impairments
- sensory/motor impairments
PRE-INJURY
FUNCTIONING- psychological disturbances
- vocational status- drug abuse___
NEUROLOGICALVARIABLES
- locus of lesion
- injury severity
APPRAISAL
COPING
PSYCHOSOCIAL ADJUSTMENT in terms of multiple 
dimensions
Figure 1.2. A proposed model to understand individual differences in long-term 
adjustment following brain damage (after Kendall & Terry, 1996).
In addition, the adjustment process is conceptualized as recursive. Thus, psychosocial 
maladjustment may affect future resource levels. Therefore, it is not surprising that 
psychosocial maladjustment following a traumatic injury or illness is more clearly 
associated with the resulting chronic daily stressors than with the event itself (Somerfield 
& Curbow, 1992; Wagner, Compas, & Howell, 1988).
The model is attractive for the post-acute neurorehabilitation of TBI patients 
because it provides a mechanism by which the injury is not viewed as the single 
independent stressor. In addition, it facilitates the generation of hypotheses about 
relevant antecedents and mediating variables that may be related to individual long-term 
outcome. If these variables can be confirmed for the individual, they are of crucial 
relevance in the formulating and timing of possible approaches to post-acute 
neurorehabilitation. However, in order to apply the model to TBI patients, some 
modifications are required (Kendall & Terry, 1996).
First, the previously described neurological variables, such as injury severity 
and lesion locus, must be incorporated. Secondly, disturbances at the level of the organ,
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such as sensorimotor and cognitive impairments, must be included. These impairments 
may have a direct effect on psychosocial outcome by hindering performance that is 
indicative of adjustment, such as return to work or domestic independence. However, 
they may also have an indirect effect on outcome due to their influence on the process 
of appraisal and coping. Indeed, as a result of cognitive impairments, TBI patients may 
fail to make accurate judgements about their situation or their disabilities (Mattson & 
Levin, 1990; Prigatano, 1991). As a consequence, or even in addition, they may fail to 
develop adequate coping strategies. Thirdly, it is imperative to take pre-injury 
functioning into account since psychological maladjustment after TBI may be partially 
due to problems that existed prior to the injury or that have been exacerbated by the 
consequences of the injury.
The components of the model may be further substantiated and differentiated 
by additional research. Nevertheless, the literature review presented by Kendall and 
Terry (1996) clearly suggests that each of the components may have a substantial effect 
on psychosocial outcome after TBI.
If the theory is taken seriously, it implies a thorough examination of the daily 
circumstances and disabilities that typically represent actual "outcome" and that confront 
the TBI patient.
"Organic” or "functional”?
Since all behavior is mediated by the brain, many behaviors may be directly influenced 
by the brain damage. Therefore, it is impossible a priori to consider actual performance 
and behavior characteristics not to be influenced by altered brain functioning due to the 
brain damage. However, the extent to which altered brain functioning will influence 
performance during the course of an evaluation will vary substantially, and may even be 
negligible. While there are theoretical pitfalls in trying to separate "organic" from "non- 
organic" or "functional" disorders (Goldstein, 1952; Zegerius & Waldinger, 1995), in 
everyday clinical practice such a distinction may in fact prove to be helpful in refining 
clinical neurorehabilitation (Prigatano, 1987). How can this refinement be facilitated?
In order to avoid unwarranted conclusions, the examiner should appraise the 
extent to which the direct physiological effects of brain damage may influence the 
interpretation of the available information in the course of the diagnosis of impairments. 
Therefore, he or she should recognize that different sequelae within the sensorimotor, 
affective, cognitive, and behavioral domain may be interdependent. For example, mood 
disorders due to the direct physiological effects of brain damage may not only influence 
judgements of patients about their performance on cognitive tasks, but also these 
disorders may affect cognitive achievement in assessment situations.
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Indeed, organically induced anxiety, depression, psychosis, apathy, and irritability may 
all have an impact on the patient's ability to cooperate with testing or on test 
performance within the cognitive domain (e.g., see Caine, 1986). Consequently, the 
examiner should try to judge the relative contribution of the organic determinants to all 
sequelae.
An evaluation of brain-behavior relations as previously described is not the 
only concern in the interpretation of actual performance after brain damage. To 
understand psychosocial maladjustment, the examiner should recognize which 
disabilities prevail and how these disabilities are appraised by the patient, regardless of 
their cause. Characteristics, such as a depressed mood, may have a similar impact on 
cognitive performance, even when they are not primarily physiological in origin but 
were either already premorbidly existent or originate from secondary reactions to the 
consequences of the brain damage. Furthermore, the perceptions patients hold about 
their functioning are of considerable interest when we try to understand their disabilities. 
For example, regarding memory complaints in elderly people, Ponds and Jolles (1996) 
showed that if memory self-efficacy beliefs are low, less effort than necessary may be 
invested in tasks that demand memory skills. This reaction in turn strengthens beliefs 
about inadequate memory functioning. The resulting memory disability may thus be 
more a function of self-doubt than of a memory impairment.
In conclusion, in order to understand the patient's psychosocial adjustment, the 
separation between "organic" and "non-organic" determinants, such as coping style and 
appraisal, may be helpful since they both may affect the patient's performance (e.g., see 
Kay, 1992; Lezak, 1995).
The assessment of cognitive, emotional, and behavioral disabilities 
for post-acute neurorehabilitation
Since straightforward relations between the previously mentioned variables (see Figure
1.2) and long-term psychosocial adjustment hardly exist, knowledge of these 
characteristics does not automatically result in an overview of the actual as well as the 
projected disabilities of the individual patient. Moreover, although information about 
impairments may elucidate the nature of the deficits that possibly underlie the cognitive, 
emotional and behavioral disabilities of the individual patient, this information cannot 
be used as the single source to define the patient's disabilities. Therefore, when an 
individual is not psychosocially well-adjusted after TBI in the post-acute recovery 
phase, such information is not sufficient for planning rehabilitation programs. We will 
discuss three reasons why an assessment of cognitive, emotional, and behavioral 
disabilities may be relevant for post-acute neurorehabilitation.
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First, the confirmed disabilities (and abilities) may help in the identification and 
selection o f treatment goals. In accordance with the long-term cognitive, emotional, and 
behavioral disabilities after traumatic brain damage, presented in the Chapters 2 and 3, 
an abundance of outcome studies reveal that many persons with TBI have important 
adjustment problems across a range of domains, such as interpersonal and family 
relationships, social behavior, and emotional well-being (Kendall & Terry, 1996). 
However, it was previously argued that no single variable can accurately predict 
psychosocial long-term outcome. Apparently, the aim of post-acute neurorehabilitation 
is to contribute to an optimal long-term adjustment in daily life. Therefore, when an 
individual is not psychosocially well-adjusted in the post-acute recovery phase, 
prevailing emotional and behavioral disabilities should be known. In addition, 
knowledge of self-appraisal, actual skills, coping style and resources should not be 
ignored since they may be of crucial importance in enabling the person to adjust across 
a range of situations. Hence, the neuropsychological evaluation should not be thought 
of as simply a battery of tests that "measure" cognitive functions (Caplan & Shechter, 
1995; Kay, 1992; Lezak, 1995).
Secondly, knowledge of the confirmed disabilities may be relevant for the 
selection o f treatment methods (Chelune, 1985). At this point, it should be remembered 
that although such knowledge provides descriptive information, it does not delineate 
causal relationships between actual psychosocial maladjustment and, for example, 
neurological factors, cognitive impairments, pre-injury functioning, or the pre-injury 
existence of personal and environmental resources. However, this knowledge may help 
to generate hypotheses about causal and interdependent relationships. These premises, 
in turn, may be subject to further analysis.
Thirdly, the competent assessment of the actual cognitive, emotional, and 
behavioral disabilities may help to formulate an empirically based prognosis of the 
individual's future long-term outcome with and without neurorehabilitative intervention. 
However, this may only be realized after a comparison of a disability-overview with a 
reconstruction of premorbid abilities and circumstances. Although many emotional and 
behavioral difficulties experienced by the patient may in part be related to the injury and 
the subsequent adjustment process, it is often striking that these disabilities seem to 
reflect inadequate coping styles and psychological or psychosocial problems that existed 
prior to the brain injury. After the brain injury, these may either have only become 
apparent or have been exacerbated by the injury (Prigatano, 1987). As a result, these 
inadequacies may constitute the predominant emotional and behavioral disabilities. 
Thus, a comparison of pre-injury and prevailing characteristics may help to understand 
the multiple determinants of the patient's functional disabilities and psychosocial 
maladjustment (e.g., see Kay, 1992).
In conclusion, for post-acute neurorehabilitation it is not enough to know
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whether or not a patient is characterized by memory impairments, impulsivity, 
irritability, or loss of interest. One should also try to understand whether and how he or 
she is disabled by such symptoms and if these may be due to the brain damage or, at 
least in part, to other characteristics. Here, a disability-oriented assessment forms an 
important prerequisite (Matarazzo, 1990). Obviously, for individual patients the same 
symptoms will have a dissimilar impact at the level of disability or handicap. Therefore, 
information is needed that reflects the premorbid characteristics and the current 
impairments, disabilities, resources, and treatment methods available as well as 
handicaps that are latent or already in existence. This multifaceted information should 
lead to a comprehensive understanding of the patient and his or her circumstances. 
Hence, the examiner who is interested in the management of post-acute clinical 
problems after brain damage is never exempted from using an integrated theoretical 
approach, ranging from brain-behavior considerations to pre-injury functioning and even 
environmental resources in a broad sense. As a result, an integrated, patient-specific idea 
may be formulated of who and what to treat, why, in what order, and how to do it.
In the context of post-acute neurorehabilitation, it is clear that the key to 
maximizing the efficacy of an intervention program to assist long-term adjustment lies 
in setting proper goals. In this context, the neuropsychological assessment of cognitive, 
emotional and behavioral disabilities is assumed to highly facilitate the rehabilitation 
process. Interestingly, neuropsychological assessment tools that have been primarily 
developed to evaluate cognitive, emotional, and behavioral disabilities are still rare, 
except for global measures, such as the Sickness Impact Profile (SIP; Bergner, Bobbitt, 
Carter, & Gilson, 1981; Bergner, Bobbitt, Kressel, Pollard, Gilson, & Morris, 1976). 
The SIP has been used in the studies described in the Chapters 2 and 3.
Some other exceptions of measures for the assessment of cognitive disabilities 
will be mentioned in the Interlude following Chapter 3. Chapters 4 and 5 will present 
two studies that concern the validation and normation of a neuropsychological test for 
evaluating disabilities in everyday memory functioning, the RBMT (Wilson, Cockburn, 
& Baddeley, 1985).
In addition, some considerations for the assessment of emotional and 
behavioral disabilities will be discussed in the Interlude following Chapter 5. Since the 
MMPI-2 (Butcher, Dahlstrom, Graham, Tellegen, & Kaemmer, 1989) may be regarded 
as a potentially useful instrument to facilitate the evaluation of emotional and behavioral 
disabilities, Chapter 6 reports on a procedure to select neurologically relevant items 
(NRIs) in the MMPI-2 in order to reduce the danger of overscoring psychopathology 
and psychosocial maladjustment. It is argued that in patients with diseases of the central 
nervous system, these NRIs are likely to reflect the sequelae of neurological pathology 
instead of psychological dysfunctioning. This is further illustrated in Chapter 7. That 
chapter presents an investigation on the effects of the endorsement of the selected NRIs
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on MMPI-2 results for groups of patients with different cerebral aetiologies. In order 
to make the MMPI-2 administration appropriate for the clinical neuropsychological 
assessment of brain-damaged patients, that chapter concludes with a proposal for an 
adjustment procedure for the evaluation of NRI-endorsement.
In summary, the first part of this thesis (Chapters 2 and 3) is involved with a disability- 
oriented approach for the epidemiology of the long-term sequelae following brain 
damage for a circumscribed group of patients, in particular for TBI patients. The second 
part of the thesis (Chapters 4 to 7) is aimed at contributing to the clinical 
neuropsychological assessment of the individual's disabilities after brain damage. 
Finally, in Chapter 8, some implications of these studies will be discussed for the 
prevention of long-term sequelae after brain damage and the enrichment of clinical 
neuropsychological assessment for post-acute neurorehabilitation.
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Summary
The aim of this study was to investigate the value of using a disability-oriented approach 
to the epidemiology of traumatic brain injury (TBI) in order to the improve health 
administration by preventing long-term sequelae. The epidemiology of disease was 
established by a registration system of inpatients which covers more than 99% of all 
hospital admissions in the Netherlands. Some international differences and national 
trends are discussed. The prevalence of disability was investigated by means of 
structured interviews, 3 to 7 years after the injury, in a clustered sample of 51 patients. 
These patients are classified with major TBI according to the ICD-9-CM. The survey 
included evaluation scales such as the Sickness Impact Profile, the Barthel ADL Index, 
and a Disability Rating Questionnaire. According to the disease-related epidemiological 
data, the overwhelming majority of all TBI patients went home, which suggests good 
recovery. Nevertheless, the disability-oriented research revealed the following 
discrepancy. Although only 10% of the patients received any rehabilitation services after 
the acute-care period, a greater percentage suffered from long-term situational (67%), 
cognitive (55%), and emotional/behavioral (45%) disabilities. However, at least 41% 
also report related long-term handicaps. It is concluded that preventive measures and a 
comprehensive service for brain injury survivors should be based on the incidence of the 
disease as well as on demographic and disability-oriented data.
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Introduction
About 30 years ago epidemiology was described as the Cinderella of the medical 
sciences1. It is questionable whether this qualification has ever changed with respect to 
traumatic brain injury (TBI). The aim of epidemiological studies is to describe the 
frequency and patterns of distribution of disease, as well as to identify etiological factors 
in the pathogenesis in order to generate data relevant for outlining possible approaches 
to prevention and health administration2.
For TBI an epidemiology of disease is not sufficient to fulfil the needs of health 
administration. Although incidence rates and specific information on age, gender, cause, 
circumstances, and time of onset of TBI are important for the planning of emergency 
medical care units and acute-care facilities, not to mention the planning and evaluation 
of primary preventive measures, these figures are considerably less useful in planning 
and evaluating rehabilitation services and long-term care facilities for brain-injured 
patients. These services are in fact disability-oriented rather than disease-oriented, with 
disability being defined as 'any restriction or lack (resulting from an impairment) of 
ability to perform an activity in the manner or within the range considered normal for 
a human being' (ref.3, p. 143). Since TBI is nothing more than a general term connected 
with a variety of disabilities, no straightforward relation exists between the trauma and 
these disabilities. Therefore, long-term outcome cannot be predicted solely on the basis 
of injury characteristics, but should also be based on patient-related variables like age, 
pre-trauma status, pre-trauma coping styles, cognitive deficits, self-presentation, 
acceptance and family support system. In addition the final outcome also depends on 
health administration-related variables, such as the availability of services and 
professional staff. Further, to answer questions such as 'How many persons are disabled 
by TBI in terms of neurobehavioural problems or capacities to work?', a disability- 
oriented epidemiological approach is needed. Such an approach is essential for the 
planning and evaluation of brain injury rehabilitation services and long-term care.
There is also a financial consideration which argues in favour of using a 
disability-oriented approach. Indeed, to calculate the consequences of the disease in 
economical terms, information is needed which reflects the overall cost outcome. Such 
overall costs include not only the direct costs of transportation, hospital admission, 
initial therapy, rehabilitation services, long-term facilities, home care, and social 
benefits, but also the indirect costs which are related to a loss of market earnings 
because of unemployment4. Direct costs are established by disease as well as disability- 
associated measures. Indirect costs are related to disability-oriented data. 
Comprehensive cost estimations for TBI should therefore be based both on disease- and 
disability-oriented epidemiological data.
Although many studies have appeared on the incidence of TBI (e.g. refs. 5-9), 
and on the long-term consequences of brain injury (e.g. refs. 10 and 11), most of these 
studies are biased to a lesser or greater extent by serious patient-selection problems12,13.
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Foremost are the inconsistencies in the definition of brain injury. Until now there exists 
no unambiguous definition, and a uniformly accepted diagnostic standard is lacking. A 
traumatic brain injury may be defined as a condition of impaired functioning of the 
brain, as a result of a violent blow or impact14. Yet many studies rely on hospital 
discharge codes including head injury or fractures of the skull. This, obviously, may 
lead to an over-estimation of brain injury. However, an incomplete recording of clinical 
observations or discharge codes, on the other hand, may lead to an under-estimation. 
Even though symptoms may be recognized as the consequences of brain injury, patients 
in a non-neurological ward are often registered only by a diagnosis in the domain of 
orthopaedics or internal medicine. Furthermore, too many different search strategies 
exist to expect uniform incidence figures. For example, diagnosis are made at different 
times and places (at the scene of the injury, in the emergency department, at discharge), 
different methods of case ascertainment are used (self-reporting to an interviewer, 
reporting by a physician, searching for ICD-9 codes as coded by medical record 
personnel), and different patient groups are included (inpatients and/or outpatients). As 
a consequence, inferences based on these studies may be unreliable. Studies focused on 
the incidence rates of TBI combined with subsequent incidence rates of the 
consequences of TBI in terms of disabilities are extremely rare. This kind of 
information, however, is a prerequisite for the effective planning of rehabilitation 
services. The purpose of this paper is to discuss the increase in value of such a 
disability-oriented epidemiology of TBI above epidemiological studies of TBI based 
solely on the disease characteristics.
Method
Procedure
In The Netherlands, patients admitted to general and university hospitals with the 
diagnosis 'traumatic brain injury' are registered according to the WHO's Manual o f the 
International Statistical Classification o f Diseases, Injuries, and Causes o f Death, Ninth 
Revision (ICD-9-CM). Principal as well as sub-diagnoses are encoded. These data are 
centrally stored by the 'Stichting Informatiecentrum voor de Gezondheidszorg' (SIG). 
Upon request the SIG provides users with diagnosis-specific information. This 
registration system covers more than 99% of the nation's hospital admissions, including 
24-hour observations. It contains information about sex, age, mean admission time, and 
direction of discharge, which could be home, rehabilitation centre, nursing home, 
psychiatric hospital, or other institutions15.
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To ensure that a traumatic brain injury had been diagnosed, only categories 
containing information of concussion or contusion were included in this study. The 
following codes were selected to provide disease-oriented epidemiological information: 
850.0-850.9 (minor traumatic brain injuries, MI-TBI) and 800.1; 800.6; 801.1; 801.6; 
803.1; 803.6; 804.1; 804.6; 851.0-851.9 (major traumatic brain injuries, MA-TBI). 
Primary and secondary diagnoses are encoded. Van Balen16,17 showed that, in order to 
present an epidemiology of disabilities, data concerning the everyday life of patients are 
needed.
Although it is recognised that the indirect effects of haemorrhages, haematoma, 
oedema, and ensuing physiological processes may be as destructive as the immediate 
effects of the impact, categories merely indicating skull fractures (e.g. 800.0, 801.0 and 
803.0), or subarachnoideal, subdural, and epidural haemorrhages (e.g. 800.2, 800.3, and 
800.7) have been excluded from the study. Though the exclusion of these and other 
categories may seem too conservative, the inclusion of injury-related diagnoses that do 
not refer directly and unambiguously to brain injury may lead to an over-estimation by 
as much as a factor of ten18.
Using cluster sampling based on geographical area (living in the 'Greater 
Nijmegen area' at the time of the accident), age (between 14 and 30 years at the time of 
the accident), and year of hospital discharge (between 1981 and 1987), it was estimated 
that 125 major (MA) TBI patients and 375 minor (MI) TBI patients would be admitted 
to the regional university hospital. Hospital discharge administration revealed 124 MA- 
TBI patients in age from 15 to 30 years, which is very close to the expected number. 
This underscores the policy of referring the more severely injured TBI patients directly 
to the university hospital. As only 38 MI-TBI patients were registered, MI-TBI patients 
have been excluded from the disability-oriented part of this study. Several reasons may 
account for the remarkably low score for this category. In the first instance many 
patients suffering a minor brain injury are attended to by their general practitioner. 
Eventually, they are admitted to one of the three general hospitals in the Greater 
Nijmegen area (population: 271 800). Furthermore, the university hospital's policy does 
not allow the admittance of many 24-hour observation-patients with MI-TBI as the 
hospital provides a specialized neurotraumatological unit with a high bed-occupation 
percentage.
The data were collected by means of a series of structured interviews with TBI 
patients and family members; these took place at home, 3-7 years after the injury.
Only 15-30 years olds were included in the present study, for three major 
reasons: (1) this age range encompasses 30-35% of all MA-TBI patients (see also Table
2.2); (2) in this age range many important decisions have to be made concerning 
education, partner relationship, work, and housing; and (3) this group seems to generate 
a substantial part of the indirect costs, those costs related to a loss
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of market earnings because of unemployment. In addition, some services, e.g. special 
schools for learning-disabled children, are not available to individuals in this age 
category.
Family members were included in the study for several reasons. For example, 
very severely brain-damaged patients may be unable to participate in an interview as a 
result of their neurobehavioural impairments. In addition, interviewing the patient as 
well as a family member makes it possible to compare different views on long-term 
sequelae. This is important, as unawareness of deficits is a characteristic of a significant 
number of brain-damaged patients, even when these deficits have a clear negative effect 
on behaviour19. Other advantages have been discussed by Brooks20, who concluded that 
failing to include family members will result in an inadequate analysis of the functional 
consequences of brain damage.
Assessment instruments
A structured interview has been developed that is based on clinical experience, 
standardized questionnaires, and items mentioned in the literature. All participants were 
interviewed at home. The average interview time was 2 hours (range 45 minutes to 6 
hours) and included evaluation scales such as the Barthel Activities of Daily Living 
index21, the Sickness Impact Profile 22,23, the Employability Rating Scale24, and the 
Wimbledon Self-Report Scale25.
These instruments were chosen because they cover the most important domains 
of daily living and because their relevance has been shown in research with brain-injured 
populations. A description of these assessment instruments follows.
Functional ability has been measured by means of the Barthel Activity of Daily 
Living (ADL)-Index21. This scale produces a score between 0 and 20. A score of 0 
indicates total dependence, whereas a score of 20 implies functional independence, but 
not necessarily normality. The following items are covered: bowels, bladder, grooming, 
toilet use, feeding, transfer (bed-chair), walking, dressing, stairs, and bathing. The 
validity of this index has been established in several studies and is related, as expected, 
to motor loss26.
Employment status was measured using the Employability Rating Scale23. This 
rating scale has been specifically developed for use as an instrument for assessing 
employment status.
The Sickness Impact Profile (SIP)22,23,27 is one of the very few standardised 
measures of day-to-day functioning that are known to be sensitive to alterations in the 
real-life daily activities of brain-injured patients. The SIP is a behaviour-based measure 
of health status composed of 136 statements about health-related dysfunction. 
Dysfunction is defined as the 'modification or impairment in degree or manner of 
carrying on an activity, cessation of an activity, or initiation of a new activity that 
interferes with or substitutes for a usual activity'22. Each of the SIP statements describes 
a behaviour. The subjects orally confirm each statement
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presented if it describes their current behaviour, and if it is related to their actual state 
of health. The items are grouped into 12 categories or areas of living: sleep and rest, 
emotional behaviour, body care and movement, home management, mobility, social 
interaction, ambulation, alertness behaviour, communication, recreation and pastimes, 
eating, and work.
To measure emotional and mood appraisal the Wimbledon Self-Report Scale 
(WSRS) was used25. The purpose of this scale is to appraise the emotional state, and to 
detect mood disturbances in the general population and in people with neurological or 
major physical illness. The WSRS comprises 30 adjectives and phrases describing 24 
unpleasant feelings (e.g. 'worthless', 'as if my life has been ruined') and six pleasant ones 
(e.g. 'confident', 'in good spirits'). The subject is required to rate, using a four-point 
scale, each orally and written presented item for its pervasiveness in the past few weeks. 
High scores indicate pervasive unpleasant feelings.
Disabilities were assessed by means of an orally presented Disability Rating 
Questionnaire (DRQ), consisting of 51 items and covering a wide range of symptoms, 
physical (e.g. paresis, headache, vertigo) as well as behavioural (e.g. inability to do more 
things simultaneously, reduced social skills, reduced behavioural memory). Subjects 
were asked to judge their present state in relation to their functioning before the injury. 
The questions were framed in simple language, and often examples were used to ensure 
that subjects understood what the interviewer was asking. If items such as lack of 
initiative were indicated by the subject, the investigator scored the item only if it was 
experienced as a consequence of the brain damage.
Other topics covered by the interview were experienced failures of the health 
care system, use of external aid devices, changes in housing and relations, global self­
evaluation, and practical independence.
Subjects
The 124 patients mentioned above were all admitted to the University Hospital 
Nijmegen with a diagnosis of MA-TBI. Of these, 72% were admitted after a traffic 
accident. Three patients died during hospital admission. A random group of 61 persons 
out of 121 were mailed a request to participate. Fifty-one (84%) patients or family 
members responded positively, four patients and three family members refused to 
participate. The new addresses of three patients could not be found.
A patient population of 28 men and 23 women participated in the study. The 
interviewed patients (n = 49) ranged in age from 21 to 34 years (M = 26;3 ± 4;0 years). 
The family members interviewed (n = 48) included: both parents (50%), mother (36%), 
sibling (9%), and spouse (5%).
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Results
The disability-oriented results will be presented after the disease-oriented data. The 
latter include incidence and mortality rates, sex and age distribution, mean admission 
time, and direction of discharge. In addition, attention is given to some trends of the last 
decade which further specify the clinical population. Although disability-oriented data 
are only presented for MA-TBI, the epidemiology of disease includes MI as well as MA- 
TBI to provide a more complete picture. It should be remembered that the data cover 
inpatients only.
Epidemiology ofdisease
Table 2.1 shows incidence rates of registered MI and MA-TBI inpatients in the years 
1982-1986. These are the years in which the subjects participating in the interview were 
admitted to hospital. In addition, the incidence of 1990 and 1991 is presented to provide 
a comparison for some trends.
Table 2.1. Registered minor (MI) and major (MA) traumatic brain-injured (TBI) 
inpatients in The Netherlands from 1982 to 1986, and 1990, and 1991.
Diagnoses
Year
1982 1983 1984 1985 1986 1990 1991
MI-TBI 13,272 12,676 11,657 11,169 10,350 9,193 8,344
MA-TBI 4,987 4,938 4,553 4,573 4,208 3,535 3,471
Total 18,259 17,614 16,210 15,742 14,558 12,728 11,815
Source: SIG
The Dutch population increased from 14 395 000 in 1984 to almost 15 000 000 
inhabitants in 1991. In the same period (1984-1991) a dramatic decline of the absolute 
number of inpatients can be observed (see Table 2.1). Whereas the incidence rates per 
100 000 inhabitants in 1984 for MI-TBI was 81.0 and 31.6 for MA-TBI, in 1991 these 
numbers dropped to 55.6 and 23.1 respectively. During the 1980's, a decrease in overall 
TBI-incidence rate is found from 112.6 in 1984 to 78.8 in 1991 (minus 29%). In the 
same period the mortality rate dropped from 2.6/100 000 to 1.5/100 000 (minus 42%).
The overall ratio of men and women with TBI has remained stable in the past
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decade, viz. 62% to 38% (± 1%). In the age cohort of 15-30-years-olds this sex ratio is 
slightly different, but again very stable: 67% to 33% (± 1%).
In the past decade, approximately 25% of the TBI patients were younger than
15 years old, approximately 35% between 14 and 30, with 40% being 30 years old or 
older. Table 2.2 presents detailed information. As these data show, increases can be 
observed in the age cohort 30+, for MI-TBI patients from 36% in 1982 to 41% in 1991 
and for MA-TBI patients from 37% to 47%.
Table 2.2. Percentages of the incidence of minor (MI) and major (MA) traumatic 
brain-injured (TBI) in different age categories for 1982 and 1991.
Diagnoses Age (years)
Year
1982 1991
MI-TBI -14 26 25
15-29 38 34
30+ 36 41
MA-TBI -14 28 23
15-29 35 30
30+ 37 47
Source: SIG
In agreement with other studies12, the statistical risk of TBI is highest for individuals 
older than 85, and second highest for the ages between 14 and 25. The risk drops 
dramatically and is lowest in the decade after the age of 34, but it shows a progressive 
increase for the elderly28. For individuals older than 85 the (statistical) risk is about three 
times greater than for the age group between 35 and 44 years.
Notwithstanding the reduction of incidence rates during the last decade, in 1991 
the TBI population is still responsible for 0.8% of all patients admitted to general and 
university hospitals (1.1% in 1982). In terms of mean admission time the last decade 
showed a gradual, but significant, decrease for MI-TBI as well as MA-TBI (40% and 
23%, respectively). This seems to reflect the overall reduction in the number of hospital 
beds during the last decade and the policy of Dutch hospitals to discharge patients as 
soon as possible. Table 2.3 presents an overview.
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Table 2.3. Mean admission time in days for minor and major traumatic brain-injured 
patients without skull fractures.
Year
Diagnoses 1982 1983 1984 1985 1986 1990 1991
MI-TBI 10.1 9.5 9.0 8.2 7.8 6.7 6.0
MA-TBI 18.6 17.7 18.0 17.1 16.7 16.6 14.4
Source: SIG
Concerning the direction of discharge (home, rehabilitation centre, psychiatric hospital 
etc.), little information is available from the literature. In the nationwide registration 
system, these data are registered in terms of 7 categories: home, home (contrary to the 
advice of the physician), other hospital, rehabilitation centre, psychiatric institution, 
nursing home, and other institution. The overwhelming majority of discharged brain- 
injured patients went home (MI-TBI patients 98 ± 1%, MA-TBI patients 91 ± 1%), of 
which about 1% were contrary to the advice of the physician. Of the MI- and MA-TBI 
patients, 1% and 6%, respectively, went to another hospital. This is probably explained 
by the fact that some of those admitted to a regional hospital had been transferred to a 
neuro-traumatology unit of a university hospital. The overall picture shows that only a 
very small percentage receives subsequent rehabilitation services (MI-TBI patients <1%, 
MA-TBI patients circa 2%) or nursing home facilities (MI-TBI patients <1%, MA-TBI 
patients circa 2%). Although no nationwide data are available concerning the percentage 
of patients who were discharged to the home situation but later were sent to 
rehabilitation, a somewhat higher percentage is plausible: in this sample 10% of the MA- 
TBI patients received any rehabilitation services. Less than 1% of the TBI patients 
received other kinds of institutionalized health services.
Epidemiology o f disability
Disabilities may arise as a direct consequence of impairment, or as a response by the 
individual to an impairment. As defined in the International Classification o f 
Impairments, Disabilities and Handicaps3, an impairment is 'any loss or abnormality of 
psychological, physiological, or anatomical structure or function' (p. 47). As such, 
disabilities reflect disturbances at the level of the person. In this classification, nine main 
categories of disabilities have been formulated and labelled as 'behaviour', 
'communication', 'personal care', 'locomotor', 'body disposition', 'dexterity', 'situational', 
particular skill' and 'other activity restrictions'.
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As the employed measurements do not allow a seamless fit to the above-mentioned 
WHO categories, the disability categories in this study are adapted slightly. These 
categories are presented in Table 2.4.
Table 2.4. Percentages of major traumatic brain-injured (MA-TBI) with long-term 
disabilities indicated by MA-TBI and family members (FM).
Disabilities
Group
MA-TBI
(n = 4O) (n = 4B)
FM
instruments
Assessment
Situational 67 75 DRQ, SIPsr
Cognitive 55 65 DRQ, SIPab,c
Behavioural/emotional 45 56 DRQ, SIPeb, WSRS
Social 25 38 DRQ, SIPsi
Locomotor 10 12 SIPa,m
Personal care 0 2 Barthel, SIPbcm,e
DRQ = Disability Rating Questionnaire; SIP = Sickness Impact Profile, sr = sleep/rest, ab = alertness behaviour, 
c = communication, eb = emotional behaviour, si = social interaction, m = mobility, a = ambulation, bcm = 
body care & movement, e = eating; WSRS = Wimbledon Self-Report Scale
Although family members consistently indicate a higher percentage of the MA-TBI 
patients as being affected by long-term disabilities (see Table 2.4), these differences are 
not significant. Furthermore, the percentages of the different disability categories show 
the same rank order for patients and family members, with situational disabilities being 
highest, followed by cognitive, behavioural/emotional, social, locomotor, and personal 
care disabilities. As will be presented below, an item analysis reveals the differences at 
a more detailed level.
Situational disabilities incorporate dependence and endurance disabilities as 
well as environmental disabilities relating to tolerance of noise, light, and stress. They 
are reflected by symptoms such as headache, tiredness, and hypersensitivity to everyday 
visual and auditory stimuli or work stress. With reference to Table 2.4, 67% of the MA- 
TBI patients indicated at least one of these manifestations as a disability in daily life. 
Although family members tended to mark more situational disabilities (75%), only the 
increased need for sleep showed a significant difference between the two groups (NPAR 
M-W test, p  < 0.05). Headache is the symptom most frequently mentioned by TBI 
patients (41%) and family members (45%).
Cognitive disabilities include disabilities as a result of impairments in mental
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speed, orientation, perception, concentration, language, memory, and executive 
functions. Table 2.4 shows that 55% of TBI patients and 65% of family members 
indicate at least one cognitive disability. In agreement with other studies (e.g. ref. 10), 
disturbances in everyday memory functioning are mentioned most frequently by TBI 
patients as well as family members (43% and 53%, respectively). Other disturbances 
often indicated as disabilities are mental slowness, attentional deficits, difficulties 
relating to orientation in time and space, and the inability to perform two or more 
activities simultaneously.
Behavioural and emotional disabilities refer to an individual's awareness of his 
or her conduct and the appropriateness of that conduct, both in everyday activities and 
towards others. Behavioural and emotional disabilities may be conceived to be 
predominately the result of the interaction between primary disorders, including organic- 
related impairment of emotion, affect, and mood, and secondary disturbances related to 
e.g. acceptance, role changes, and reactions of significant others. As shown in Table 2.4, 
45% of TBI patients and 56% of family members mark at least one behavioural or 
emotional disability. More specifically, irritability is most frequently mentioned, 
followed by depression, judgement disorders, and aggression. Childish behaviour, 
irritability and inappropriate social behaviour are significantly more often indicated by 
family members than by TBI patients (NPAR M-W test, p  < 0.05).
The detection of mood disturbance was determined by the presence of adverse 
emotions and the absence of positive feelings. The self-ratings obtained by using the 
WSRS showed that 10% of TBI patients and 15% of family members' ratings were 
marked as a 'case', i.e. a clinically significant mood disturbance25. Items most often 
mentioned (by TBI patients as well as family members) were tension, lack of relaxation, 
and lack of confidence. With the exception of feelings of guilt, regret, annoyance, lack 
of confidence, and lack of good spirits, almost all items from the WSRS were rated 
higher by family members than by TBI patients. For desperate and panicky feelings this 
difference is significant (NPAR M-W test, p  < 0.05).
Disabilities concerning social behaviour include diminished social skills, 
antisocial behaviour, and reduced social activities. Table 2.4 gives an overview (TBI 
patients 25%, family members 38%). The item most frequently indicated by TBI patients 
is reduced social activities, whereas family members often marked diminished social 
skills and irritability against others as well.
Locomotor disabilities were mentioned more often than personal-care 
disabilities (see Table 2.4). These disabilities related almost exclusively to ambulation. 
Subsequent exploration of the data revealed that, although all respondents were able to 
walk or to climb stairs, some people had more endurance limitations or speed limitations 
than before, particularly with climbing stairs (8%).
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Furthermore, no-one reported transfer disabilities. One person (2%) experienced 
difficulties with biking, and 12% were unable to drive a car because of TBI sequelae.
Finally, personal-care disabilities refer to 'an individual's ability to look after 
himself in regard to basic physiological activities, such as excretion and feeding, and to 
care for himself, such as with hygiene and dressing' (ref.3, p. 157). As can be concluded 
from Table 2.4, only one person (2%) suffered from personal-care disabilities. However, 
one should realize that the data presented concerning personal-care disabilities were 
primarily related to the level of independence. Thus, although a TBI patient may be fully 
independent in terms of personal care as measured by the Barthel Index, that person still 
may need more time than before to execute activities such as bathing or getting dressed 
(which in fact was reported by some).
In summary, as an item analysis within the different disability categories 
showed, significantly more family members indicated increased need for sleep, 
irritability, childish and inappropriate social behaviour, as well as more desperate and 
panicky feelings. From this it can be concluded that the discrepancies in judgement of 
long-term sequelae between family members and TBI patients are mostly in the 
behavioural and emotional domain.
Some other findings seem relevant to mention here. The unemployment 
percentage because of long-term sequelae is 8%; 11% failed to continue their education 
as a result of the aftermath of brain damage, and another 18% stopped school for various 
reasons. A very small percentage needs sheltered living: 18% still live with their parents, 
but none of them because of long-term sequelae, and 80% live independently. Over 70% 
have a partner relation (20% are married); 51% live together with spouse and children.
Discussion
The above findings illustrate the importance of a combined disease- and disability- 
oriented epidemiology for TBI.
The disease-oriented data contribute to the community diagnosis in terms of 
incidence, gender, age, and age categories at risk. They indicate some international 
differences and national trends. As will be discussed below, these may be the effect of 
different research strategies and of primary preventive measures.
The epidemiology of disability provides data concerning long-term sequelae. 
Over 67% of the MA-TBI patients experience at least one disability. For 90% of these 
TBI victims there were no rehabilitation services16. As rehabilitation is aimed at 
prevention or reduction of disability, these data should have implications for
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planning rehabilitation services. It will be clear that the development of these services 
should not be based solely on disease-related information such as 'disposition at time of 
discharge'. Indeed, the use of that kind of information would lead to inadequate 
planning, since it would imply a rehabilitation need for only 2% of TBI patients. It is 
here that a disability-oriented epidemiology of TBI shows its surplus value. This topic 
will be further elaborated in the last part of this text.
Disease
Compared to the disease-related data of selected US studies12, the sex differences are 
less pronounced in The Netherlands. However, age differences and persons at risk show 
the same pattern in both countries. Although Sorensen and Kraus12 in their review noted 
that even within the US considerable variation exists in incidence rates, ranging from 
132 per 100 000 in the state of Maryland to 367 per 100 000 for the Chicago-Evanston 
area, these rates are still well above the Dutch data. As is illustrated in Figure 2.1 the 
Dutch incidence figures are also considerably lower than those in the US or Great 
Britain. This may be due to differences in definition of TBI, search strategies, and 
registration policies (see also refs. 13 and 18), but also because of preventive measures. 
Motorcycle-helmet legislation, for example, has been in existence in The Netherlands 
since 1975.
The Netherlands
113 (Van Balen)16
79 (this study)
Great Britain
300 (Jennett & Macmillan)29
313 (id., Scotland)29
270 (id.,England & Wales)29
179 (Lishman)9
430 (Field)6
United States
177 (Horton & Miller)7
398 (Caveness)5
221 (Jacobs)8
265 (Reller & Shrank)32
245 (Jennett & Macmillan)29
216 (id., Virginia)29
180 (Kraus et al.)31
160 (id, inpatients only)31
300 (Klauber et al.)30
100 200 300 400 Incidence/100 000
Figure 2.1. Variability of incidence of traumatic brain injury presented in the literature.
More recent preventive actions and improvements may have contributed to the decrease 
of incidence rates in The Netherlands from 112.6 in 1984 to 78.8 in 1991
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(minus 29%). Among these are the ongoing development of performance standards for 
helmets (materials and techniques of manufacture), together with increased knowledge 
of mechanisms of brain injury and a better understanding of impact-energy handling33. 
Further, protective headgear has become common equipment for some sports.
Alcohol-related injuries have been a major topic in the last few years, in The 
Netherlands as well as in other countries. According to Jernigan34, US studies have 
found positive blood-alcohol levels in 35%-67% of the patients presented to emergency 
departments or admitted to hospitals because of head injuries. In The Netherlands, strict 
legislation on maximum alcohol promilages in blood samples of road users has been in 
effect for the last decade. Furthermore, there have been numerous advertising campaigns 
emphasizing the negative consequences of alcohol consumption, mainly by means of 
television spots and billboards along the road. It is interesting that, because of these 
measures, there is an increasing demand for non-alcoholic beverages which has triggered 
commercial interest in these products. In particular non-alcoholic beers have become 
increasingly popular.
Although nationwide data concerning the cause of the brain injury are not 
available, traffic accidents are responsible for 72% of the MA-TBIs in this study, and 
for 67-71% in an earlier study14. The data indeed support the presumed effect of the 
described preventive actions, considering the 15% increase in the total traffic kilometres 
of the Dutch population from 1985 to 1991, the decrease of traffic accidents with 
personal injuries, and the very significant reduction of alcohol-related accidents causing 
injuries or death35 (see Table 2.5).
Table 2.5. Traffic accidents and alcohol-related traffic accidents with personal injuries 
or death for at least one person in the Netherlands in 1985 and 1991.
Causing personal injuries Causing death
Total (A) Alcohol- Percentage 
related o f (A)
Total (B) Alcohol- Percentage 
related o f (B)
1985 42,348 3684 8.7 1,323 185 14.0
1991 40,649 2753 6.8 1,155 98 8.5
Change -4% -25% -13% -42%
Source: Centraal Bureau voor de Statistiek, 199435
The previously mentioned primary preventive actions may also play a role in the decline 
of the mortality rate which dropped from 2.6/100 000 in 1982 to 1.5/100 000
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in 1991 (minus 42%). In the US, the mortality rate for the years 1979-1986 was 
5.5/100 00036. The lower Dutch mortality rate might be the result of different incidence 
rates. However, the country has more than 140 well-equipped general hospitals within 
its 35 000 km2 and also has a dense network of ambulance services. Since these services 
can be on the scene of the accident within 30 minutes, they probably play a significant 
role in secondary prevention.
In conclusion, decreasing morbidity and mortality rates seem to reflect the 
positive effects of primary preventive measures. While demographic data may provide 
a reference for further preventive actions and for the adjustment of planning emergency 
and acute-care units, they are unable to provide a reliable basis for the planning and 
evaluation of long-term facilities, as will be shown in the following section.
Disability
In addition to emergency and acute-care facilities, a comprehensive service for the 
rehabilitation of brain injury survivors should include early inpatient rehabilitation, 
inpatient behavioural rehabilitation, other residential facilities, and outpatient services 
providing for physical programmes, cognitive remediation, behavioural modification, 
vocational rehabilitation, and comprehensive outpatient rehabilitation37. Long-term care 
resources that are needed include supported accommodation, stimulating day centres, 
sheltered workshops, and relief care facilities38. It is not the purpose of this article to 
design such a comprehensive service (but see ref. 39). However, it should be clear that 
such a blueprint cannot be based solely on disease-related epidemiological data. The 
surplus value of a disability-oriented epidemiology with respect to the planning of health 
care facilities will be demonstrated by some examples.
There is a lack of comprehensive facilities for cognitive and behavioural 
rehabilitation. This is remarkable since long-term situational, cognitive and behavioural 
disabilities are present in at least 67% of the MA-TBI population in this study, whereas 
92% were discharged to their homes after hospital admission. Furthermore, only 10% 
received any rehabilitation at all after the acute-care period, which points toward the 
necessity of reorganizing rehabilitation services. The data permit some comments 
pertaining to the direction of such a reorganization.
As only a very small percentage of the participants needed sheltered living and 
80% lived independently of their parents, the adjustment, in quantitative terms, should 
be primarily realised by outpatient services that provide functional assessment and 
rehabilitation. As the mean hospital admission time is only two weeks (see also Table
2.3), assessment is predominantly connected with disease-related variables. During these 
first weeks post onset the clinical manifestations of a post traumatic syndrome may fade 
away. However, an integrated neurological-neuropsychological approach in the acute- 
care period, which is aimed both at disease-related variables
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as well as impairments, may reveal subclinical manifestations of a reduced information 
processing capacity which are not disabling in the hospital setting, but which may force 
the individual to develop compensatory strategies once he or she picks up daily life. 
Indeed, the combination of an apparently stable and healthy physical condition with 
subtle impairments, e.g. the undue tiredness associated with brain injury, can lead to 
repeated minor failures and secondary psychological effects including loss of 
confidence, depressed mood, and over-compensation. As these failures often are not 
attributed to the sequelae of brain injury by the patient, relatives, or employers, the 
creation of a standardized safety net within the first 3 months after hospital discharge is 
proposed. This would consist of a comprehensive disability-oriented follow-up 
assessment. If, after taking into account the earlier assessment results, a disability is 
apparent, or the patient is deemed to be at risk, one should be able to refer the patient 
and his relatives at this time to rehabilitation facilities.
The magnitude of situational, behavioural, and cognitive disabilities seems to 
emphasize the importance of cognitive remediation. This is, as conceptualised by Ben- 
Yishay and Diller40, not only a theoretical concept, but also a body of remedial 
intervention techniques aimed at treating impairments and disabilities. Several years 
after the injury, long-term sequelae should be regarded as the result of a complex 
interaction of primary organic symptoms and secondary consequences such as reactions 
to the awareness of the disabilities, responses to the experience of loss, and 
environmental reactions41. This seems particularly applicable for behavioural, emotional, 
and cognitive disabilities. As time passes, the likelihood of non-organic psychological 
factors being involved increases42. Indeed, appropriate intervention at an early stage may 
reduce or even prevent these. It is hypothesized that an early comprehensive, cognitive- 
remediation programme would have a major impact by providing an accurate appraisal 
of a patient's disabilities, which would have a positive influence on how the patient and 
the environment reacted to them. This is an important starting-point for the relearning 
of skills, the learning of compensating strategies, personality rebuilding, and 
environmental adjustment.
As there are no reasons to suppose that a substantial decrease will occur in the 
number of traumatic brain injury survivors who need sheltered living (± 2%), society has 
to seek an answer for this growing population which per year is equivalent to n = 25-50, 
one complete ward at the least (in a country with 15 million inhabitants). In addition, it 
should be realized that although most brain-injured patients needing supervision are 
content to live with their families39, sometimes the disabilities exceed the capacity to 
provide sufficient care, particularly as the relatives become older. The proportion of 
such a delayed need for institutionalized sheltered living is unknown, but should not be 
under-estimated.
Statistics such as a forced unemployment rate of 8% and the impossibility for
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at least another 11% of the respondents to continue education because of long-term 
sequelae cannot be derived from a disease-oriented epidemiology. However, in terms 
of total life-time costs4 these figures are most important. The potential loss in earnings, 
expense to society, and loss of quality of life is enormous. Unemployment is an 
expensive and disrupting factor, especially when other variables constituting self-esteem, 
for example, the ability to love and play, are also threatened. Max et al.4 used the human 
capital approach to calculate indirect costs to arrive at average total life-time costs of $ 
84 871. In this approach the individual is seen as producing a stream of output over time 
that is valued against market earnings or the imputed value of housekeeping services. 
Indirect costs, therefore, concern a potential loss of earnings due to long-term 
disabilities. Direct costs are related to transportation by ambulance, primary and 
secondary hospital admissions, treatment medication, home care, and social security 
benefits. In this study an average of $ 51 062 has been calculated. However, the total 
life-time costs for a severe brain-injured person may easily be tenfold the average costs.
Fortunately, the concept that individuals with moderate or even severe TBI can 
be returned to successful employment is growing; vocational rehabilitation programs for 
persons with TBI have already shown their usefulness in terms of return to work with 
selected patient groups (e.g. refs. 24 and 43). Although the available research does not 
permit work re-entry prognosis to be made for all moderate TBI patients44, there is 
sufficient information available concerning meaningful job placement, intervention, and 
training at the workplace45. Furthermore, according to Abrams et al,46, the economics 
of return to work following vocational rehabilitation after TBI are worth the investment, 
in terms of outcome and the ratio of the total taxpayer benefit to the costs of operating 
the programme and costs to the state.
In conclusion, the data give enough support to regard the effects of TBI as 
being chronic for many patients. As shown by the examples given, a disability-oriented 
epidemiology provides more relevant data than an epidemiology of disease when 
possible approaches are investigated that will prevent or reduce the long-term sequelae 
of TBI. For this reason such data should be given the attention which TBI patients 
deserve.
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Summary
Objective
Design
Setting
Subjects
Survey
Measures
Results
Conclusions
To determine the differences between a selected group of traumatic 
brain-injured patients, those belonging to a support organisation and 
an unselected 'epidemiological' group.
Survey of randomly selected retrospective sample from hospital 
discharge list and of current sample of members of a support group. 
The Netherlands (support group), and Nijmegen (hospital sample). 
Random sample from all patients living in Nijmegen area discharged 
with a diagnosis of traumatic brain injury aged 15-30 years at the time 
of injury. Selection from total membership of support group of all 
subjects who had suffered a traumatic brain injury when aged 15-30 
years, not living in Nijmegen.
Initial contact made by letter; interviews all undertaken at home. 
Sickness Impact Profile, Wimbledon Self-Report Scale, 
Employability Rating Scale, Barthel ADL Index, questionnaire about 
residual problems.
124 hospital patients identified; 61 randomly selected for study, 51 
participated. 500 support group members listed, 22 fulfilled criteria. 
The hospital group contained fewer men (55% v 73%) and the 
hospital patients had less severe brain injuries (55% v 0% coma under 
24 hours), more were at work (71% v 10%), fewer were in long-term 
care, and most were or could live independently. Nonetheless 34 
(67%) of the hospital sample suffered cognitive, emotional, 
behavioural, or situational disabilities.
Members of a support organisation are not representative of all brain- 
injured patients. Their views on services and service development 
should be interpreted in this light, in particular with respect to patients 
with less visible or less pronounced disabilities.
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Introduction
Given the human and economic importance of head injury, there is an urgent need for 
more epidemiological data about management and outcome for all grades of severity1. 
However, since persons with a traumatic brain injury (TBI) represent a heterogeneous 
group in terms of impairments and disabilities, presenting reliable data on the outcome 
for all gradations of severity of brain injury is not a sinecure. Often a stereotype of the 
TBI patient as being male, young, disabled, unemployed, and with a premorbid record 
of risk-seeking behaviour is encountered2-5. Support groups for brain-injured patients 
may implicitly reinforce this stereotype by their public relations policy, newsletters, and 
press presentations in which a high level of suffering is often portrayed. Although many 
studies on long-term consequences have appeared during the last decade (e.g. refs. 6­
11), these studies were not epidemiologically based. This might further explain the 
persistence of the stereotypical image.
Because 91 ± 1% of the major traumatically brain injury (MA-TBI) patients 
go home after hospital discharge12, it is questionable if such an image really reflects the 
problems of MA-TBI patients. Too much emphasis on the above-mentioned stereotype 
would result in faulty planning of services and a lack of adequate political and 
professional resonance. Therefore, the authors have advocated that the organization and 
evaluation of services should be based on a disability-oriented epidemiology of TBI12.
The main purpose of this article is to discuss the above-mentioned stereotype. 
The long-term outcome of an epidemiologically-based sample of MA-TBI patients will 
be compared with the outcome of a sample of MA-TBI members of a nationwide brain- 
injury support group (SG). The SG sample has been studied according to the hypothesis 
that their actual life situation would be closer to the stereotype. This postulation is based 
on the clinical experience that the severely disabled are organized to a greater degree. 
This assumption needs to be verified because representatives of support groups are 
increasingly influential in policy making. However, if they are regarded as 
representatives of TBI victims of all grades of severity, their expressed needs and 
demands of services may be biased towards the more severe TBI population.
Method
Participants
Participants were selected by reviewing hospital discharge codes. In The Netherlands, 
more than 99% of the nation's hospital admissions are registered at
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discharge in terms of the WHO's International Statistical Classification o f Diseases, 
Injuries, and Causes o f Death, Ninth Revision (ICD-9-CM). Both main and sub­
diagnoses are encoded. Using cluster sampling based on geographical area (living in the 
'Greater Nijmegen area' at the time of the accident), age (15-30 years old at the time of 
the accident), and year of hospital discharge (between 1981 and 1987), it was calculated 
that 125 patients would be admitted to the regional university hospital with the diagnosis 
MA-TBI with the ICD-9-CM codes 800.1; 800.6; 801.1; 801.6; 803.1; 803.6; 804.1; 
804.6; and 851.0 to 851.9. In accordance with Jennett's13 observation that the ICD-9 is 
unsatisfactory as it includes terms which are not mutually exclusive, the ICD-9-CM- 
categories containing information pertaining only to skull fractures have been excluded.
The expected number of admitted patients aged 15-30 years was based on an 
earlier study of the epidemiology of TBI in the Netherlands12 which showed for the 
previous decade an incidence rate for MA-TBI of 32/100 000 (incidence of either minor 
or MA-TBI is 113/100 000). The overall ratio of men and women with TBI was 62% 
to 38% (±1%). Only those aged between 15 and 30 years were included in the present 
study for three major reasons: (1) this age range includes approximately 35% of all MA- 
TBI patients; (2) during this period many important decisions have to be made 
concerning education, partner relationships, work and housing; and (3) this group seems 
to generate a substantial part of the indirect costs, i.e. those costs related to a loss of 
market earnings because of unemployment.
Hospital discharge administration revealed 124 patients between the ages 15 
and 30 years, which is extremely close to the predicted number. A random group (n = 
61) was selected from the discharge administration files. The characteristics of this 
sample were similar to the epidemiological data with respect to living situation 
(urban/rural), direction of discharge, and sex distribution12. Detailed information was 
collected about 51 TBI victims (84% response). In three cases their present address 
could not be found. Five people did not wish to participate, and in two cases the parents 
decided not to take part in the study. It is known that all non-participants lived 
independently. There were 28 males (55%) and 23 females (45%). Ages at the time of 
the interview ranged from 21 to 34 years (M = 26.3, SD = 4.0). Glasgow Coma Scale 
scores are not described, because they are only available for 27% of the patients. 
However, at least 84% had been in coma (see also Table 3.1).
In addition to the epidemiologically-based sample, members of a nationwide 
brain injury SG were interviewed. Subjects living in the 'Greater Nijmegen area' were 
excluded. Only 22 out of approximately 500 SG members (all ages, different 
aetiologies) fulfilled the criteria described above. Data were collected for all these 
subjects (100% response). From this group, not all TBI victims could be interviewed 
themselves. One was still in coma, two had very severe communication disorders, and 
the parents of one person wished the subject to be excused from the direct
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interview due to expected emotional reactions. There were 16 males (73%) and six 
females (27%). Ages ranged from 21 to 38 years (M = 27.1, SD = 4.1). Glasgow Coma 
Scale scores were not available. Table 3.1 provides information about coma duration, 
hospital admission time and direction of discharge for both patient groups.
Table 3.1. Coma duration, hospital admission time, and direction of discharge for major 
traumatically brain-injured (MA-TBI) patients and MA-TBI members of a support group 
(SG).
Variable
MA-TBI
)n = 51) 
n %
MA-TBI, 
SG members 
(n = 22)
n %
Coma duration
Less than one hour 19 (37)
Between one and 24 hours 9 (18)
24 hours to seven days 6 (12) 2 ( 9)
Seven days to four weeks 6 (12) 10 (45)
Four weeks to four months 5 (23)
Awake after more than four months coma 4 (18)
Still in coma 1 ( 5)
Coma, duration unknown 3 ( 6)
Existence o f coma unknown 8 (16)
Hospital admission time
One to seven days 16 (31)
One to four weeks 26 (51)
Four weeks to four months 9 (18) 13 (59)
More than four months 9 (41)
Direction of discharge
Home 47 (92) 3 (14)
Other hospital 5 (23)
Rehabilitation centre 4 ( 8) 10 (45)
Psychiatric institution 1 ( 5)
Nursing home 3 (14)
Note. Rounded-off percentages
The patients of both groups were 15-30 years old at the time of the accident. All 
participants were interviewed three to seven years after the injury. In both groups,
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over 85% of the brain injuries were due to road traffic accidents, and all patients fitted 
the above mentioned ICD-9-CM codes.
Procedure
Patient addresses for the epidemiologically based sample were located in hospital 
discharge files and medical records. Participants were initially contacted by letter. On 
request, further elucidation was given. Participants in the SG-sample were initially 
contacted by the SG organization.
The data were accumulated by means of a series of structured interviews with 
TBI patients. If it was not possible to interview the patient or if the patient was unable 
to take part in the interview, the interview was completed with family members. This 
happened twice in the epidemiologically-based sample and five times in the SG sample. 
All interviews took place in the actual living situation. The average interview time was 
two hours (range: 45 minutes to six hours).
Employed instruments
The survey included evaluation scales such as the Barthel Activity of Daily Living 
(ADL) Index1415, the Sickness Impact Profile (SIP)16, the Wimbledon Self-Report Scale 
(WSRS)17, the Employability Rating Scale18, and a questionnaire concerning residual 
complaints or disabilities19.
The SIP is one of the few measures of day-to-day functioning known to be 
sensitive to alterations in real-life activities of brain-injured patients20, and is composed 
of 136 statements about health-related dysfunction concerning many areas of current 
behaviour.
The WSRS is developed to detect mood disturbances in individuals with 
neurological and/or major physical illness17. The scale comprises 30 phrases describing 
feelings. It provides for cut-off points identifying a case (or a borderline case) of mood 
disturbance.
The Employability Rating Scale is an instrument for assessing employment 
status and consists of three main categories: unproductive work, productive but 
noncompetitive, and full or part-time competitive work.
Results
With respect to the actual living situation, only one person of the epidemiologically- 
based MA-TBI sample needed a sheltered living environment; nine still lived with their 
parents (18%), but none of them because of the long-term sequelae. Fifteen lived alone 
(30%), and 26 patients lived with spouse and children (51%). In total, 37 were in a 
relationship with a partner (73%). Before the injury, 31 lived with their parents (61%), 
10 alone (20%), and 10 with spouse and children (20%).
A completely different picture was seen with the SG members: seven
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persons lived in sheltered homes or in institutions (32%), nine lived with their parents 
(41%) - four because of the aftermath of brain damage - , four lived alone (18%), and 
only two with spouse and children (9%). Pre-injury, one person lived in an institution,
16 lived with their parents (73%) and five had an independent living situation (20%).
It is commonly recognized that no one-to-one relationship exists between 
impairments and disabilities. As defined by the WHO21, an impairment is 'any loss or 
abnormality of psychological, physiological, or anatomical structure or function' (p. 47), 
whereas disability reflects disturbance at the level of the person. Elsewhere the present 
authors advocated a disability-oriented epidemiology of TBI12. Since the measurements 
employed do not allow a seamless fit with the categories of the International 
Classification o f Impairments, Disabilities, and Handicaps21, the disability categories 
in this study were slightly modified. Table 3.2 presents data that summarize and 
compare the results of the evaluation scales for both samples. See Van Balen19 for a 
detailed description of the outcome of all employed (sub)scales.
Table 3.2. Comparison of long-term disabilities for major traumatically brain-injured 
(MA-TBI) with MA-TBI members of a support group (SG).
Type of disability
MA-TBI
(n = 51)
n %
MA-TBI,
SG members 
(n = 22)
n % 52
Personal care 1 ( 2) 8 (36) 13.80***
Locomotor 6 (12) 12 (55) 12 93***
Situational 34 (67) 21 (95) 5.39*
Cognitive 28 (55) 21 (95) 9.69**
Behavioural/emotional 23 (45) 22 (100) 17.34***
Social 13 (25) 22 (100) 31 27***
Note. Rounded-off percentages
* p  < 0.05. ** p  < 0.01. *** p  < 0.001.
Compared to the MA-TBI sample, SG patients had significantly higher percentages for 
all disability categories. While 34 of the epidemiologically-based sample (67%) had at 
least one long-term disability, all SG patients were so affected, [%2(1, n = 73) = 7.78, p  
< 0.01]. Furthermore, the ranking order for the disabilities was not the same. Each 
category will now be described in more detail.
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Personal care disabilities refer to 'an individual's ability to look after himself 
with regard to basic physiological activities, such as excretion and feeding, and to care 
for himself, such as with hygiene and dressing' (ref. 14, p. 157). Only one person (2%) 
of the MA-TBI sample, but eight SG patients suffered from personal care disabilities.
Locomotor disabilities were mentioned more often than personal care 
disabilities and were present in six MA-TBI subjects (12%). These locomotor 
disabilities related almost exclusively to ambulation. Subsequent exploration of the data 
revealed that, although respondents in this group were able to walk, or to climb stairs, 
four subjects had greater endurance or speed limitations than before the injury, 
particularly with climbing stairs. Furthermore, no one reported transfer disabilities. One 
person experienced difficulties with cycling, and six were unable to drive a car because 
of TBI sequelae. Locomotor disabilities were indicated in 12 SG patients (55%) and 
were related to ambulation as well as disabilities pertaining to transfer and transport. Six 
persons were wheelchair-dependent: half of that group used the wheelchair when 
outdoors, and seven were unable to cycle. Independent use of public transport was 
possible for only 13 subjects of the SG, and only seven were able to drive a car.
Situational disabilities incorporate dependence and endurance disabilities as 
well as environment disabilities relating to tolerance of noise, light and stress. They are 
reflected by symptoms such as headache, tiredness, and hypersensitivity to everyday 
visual and auditory stimuli or work stress. This category of disabilities was indicated 
most frequently by the MA-TBI patients (n = 34, 67%). Situational disabilities were 
revealed in all but one of the SG patients. Headache is the only symptom which was 
more frequently mentioned by MA-TBI patients (n = 21, 41%) than by SG patients (n 
= 7, 33%).
Cognitive disabilities include disabilities as a result of impairments in mental 
speed, orientation, attention, perception, language, memory and executive functions. 
Table 3.2 shows that for 28 MA-TBI patients (55%) and for all but one of the SG 
patients at least one cognitive disability was indicated. In agreement with other studies 
(e.g. ref. 11), disturbances in memory functioning were mentioned most frequently.
Behavioural and emotional disabilities refer to an individual's awareness of his 
conduct and the appropriateness of that conduct, both in everyday activities and towards 
others. With respect to the premorbid situation, in the MA-TBI group, one subject had 
a record of brain damage, one of risk-seeking behaviour, and one of both, and in the SG 
group one person had a premorbid record of both. As shown in Table 3.2, for 23 MA- 
TBI patients (45%) and for all SG patients at least one behavioural or emotional 
disability was indicated. More specifically, irritability, depression, judgement disorders 
and aggression were most frequently mentioned in both groups.
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Mood disturbance was determined by the presence of adverse emotions and the 
absence of positive feelings. The self-ratings obtained by using the WSRS rated five 
MA-TBI patients (10%) and eight SG members (36%) as having a mood disturbance17. 
All items, except tension, lack of relaxation, and lack of confidence, were more 
frequently rated by SG patients. It is noteworthy that items referring to undue stress, 
such as 'tense', 'not feeling relaxed', and 'nervous', were indicated relatively more often 
by the MA-TBI group, whereas items directed towards feelings of a destroyed life, such 
as 'not feeling happy' and 'as if my life has been ruined', scored highest in the SG 
patients.
Finally, disabilities concerning social behaviour refer to diminished social 
skills, antisocial behaviour, and reduced social activities. These disabilities were 
indicated for 13 MA-TBI patients (25%) and for all SG patients. The item most 
frequently indicated by MA-TBI patients was 'reduced group activities'. 'Not visiting 
others', 'not expressing ones feelings', and 'loss of interest in problems of other people' 
were mentioned most often by SG patients.
Table 3.3. Work status and level of employability of major traumatically brain-injured 
patients (MA-TBI) and MA-TBI members of a support group (SG).
MA-TBI MA-TBI,
SG members
_n =51) (n = 22)
pre- post­ pre- post-
injury injury injury injury
n % n % n % n %
Work status
Working, part-time (>10%,<80%) 8 (16) 5 (10) 1 ( 5)
Working, full-time 19 (37) 31 (61) 13 (59) 1 ( 5)
Not working 24 (47) 15 (29) 9 (41) 20 (91)
Employability 
Competitive (gainful) work 
Productive, noncompetitive 
(subsidized) work 
Unable to work at any level
46 (90) 
1 ( 2)
1 ( 8)
1 ( 5)
2 ( 9)
19 (86)
Note. Rounded-off percentages
Work and employability. Since work status is not the same as employability, both
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have been investigated. The pre-injury employment rate was the same for both groups, 
[%2(1, n = 73) = 0.05, p  = 0.92]. Post-injury, 36 persons of the MA-TBI group (71%) 
achieved a work status at competitive levels (see Table 3.3). With regard to the 
premorbid situation, the changes in employment status are similar to those one would 
expect normally within this age range. However, three persons had stopped work 
because of the consequences of the TBI. In the SG group, 13 subjects (59%) did not 
return to work for this reason. The unemployment rate of the SG group was 91%, which 
is significantly higher, [%2(1, n = 73) = 20.89, p  < 0.001].
Employability, as measured by the Employability Rating Scale18, revealed in 
the SG group a dramatic decline: two persons had productive but noncompetitive work, 
and only one had competitive work. Although the overwhelming majority of the MA- 
TBI group may be considered as employable (n = 47, 92%), four subjects remained 
unproductive in terms of work or study.
Discussion
The results of this study support the hypothesis that the life situation of members of a 
SG is much closer to the stereotype of the MA-TBI patient than the life situation of 
members of an epidemiologically-based sample. The percentage of SG members 
suffering from long-term disabilities was significantly higher for all domains of 
functioning, with a substantial number being disabled by personal care and locomotor 
difficulties, 36% and 55%, respectively. The impact of disability in the SG was further 
clearly reflected in their living situation which often was less independent and more 
sheltered or institutionalized. Moreover, 73% of the SG members were male, whereas 
in the past decade men represent approximately 62% of TBI victims12. Apart from that, 
it should be realized that in the past decade only approximately 35% of the TBI patients 
were 15-30 years old, with 40% being 30 years old or older12.
In addition, the male-female ratio in the epidemiologically-based sample was 
55:45, and the overwhelming majority of these patients (92%) went home after hospital 
admission within two and a half weeks. These results are similar to the data of the 
nationwide registration system over the last decade (91% ± 1)12, and they do not suggest 
severe disability. Furthermore, only 10% of the epidemiologically-based sample showed 
difficulties in motor performance, only one person was a support group member, only 
one person was dependent for personal care and locomotor behaviour, and, with respect 
to the premorbid situation, only three persons had a record of brain damage and/or risk 
seeking behaviour. In particular, the data are quite dissimilar from those described by 
Brooks et al.8, who reported a drop of employment rate from 86% before injury to 29% 
after, and by the unemployment percentages ranging from 50% to 99% in the studies
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reviewed by Humphrey and Oddy22. Seventy-one percent of the epidemiologically-based 
sample achieved employment at competitive levels, whereas 'only' 8% remained 
unproductive in terms of work or study. In contrast, in the SG 86% were unable to work 
because of the consequences of TBI. Therefore, it seems plausible to suggest that these 
earlier studies did not employ epidemiologically representative samples of MA-TBI 
patients.
However, although the overwhelming majority of the epidemiologically-based 
sample in this study do not seem to be severely disabled after TBI, caution is needed to 
avoid an overly optimistic view. Indeed, data on return to work suggest a good recovery 
perspective for the majority of MA-TBI patients in this age range, which is important 
since work structures time and extends social contacts. It gives recognized status, 
personal identity, collective goals and most often financial independence and a regular 
occupation23. However, although only four patients of the epidemiologically-based 
sample were unemployable, this does not mean that the others recovered totally from 
their injury: the results reveal that 67% have at least one disability. In particular 
cognitive, behavioural and situational disabilities (relating particularly to tolerance of 
noise, illumination, work stresses, fatigue, endurance and headache) contribute 
significantly to many subtle and less visible disorders. Van Balen19 revealed that many 
of these disabilities were experienced as a handicap in daily life. For example, 20 
persons (41%) perceived their cognitive disabilities as a handicap. For behavioural and 
situational disabilities, these percentages were 31 and 41, respectively. Thus, although 
the majority of MA-TBI patients return to work or study, a price seems to be paid for 
this. Indeed, subtle disorders seem to contribute considerably to the aftermath of a very 
substantial population of TBI-patients. Therefore, one should be extremely cautious in 
considering the work status or employability as the sole criterion for improvement. It 
definitely is not the best indicator of good recovery.
In conclusion, it is recommended that the stereotype for the TBI patient should 
be abandoned and that even in the early, postacute recovery stages the focus should be 
shifted to a disability-oriented approach, in particular for those patients with less visible 
or less pronounced disabilities.
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Interlude 1
The assessment of cognitive disabilities
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Introduction
The preceding chapters concerned the prevalence of long-term disabilities following 
TBI. The investigation of the long-term sequelae following TBI, (Chapter 2) revealed 
that 55% of TBI patients and 65% of family members indicate at least one long-term 
cognitive disability. Thus, the prevalence of cognitive disabilities seems to be substantial 
and of clinical relevance. Cognitive disabilities may be the outcome of impairments in 
orientation, mental speed, attention, perception, memory, concentration, language, or 
executive functions. In addition, cognitive disabilities may reflect the secondary 
consequences of other characteristics, such as mood disorders following brain damage.
In post-acute neurorehabilitation, a disability-oriented approach should be 
focused at behavior and skills that are relevant in personal, domestic, community, and 
social activities. As a consequence, it is relevant to know which abilities are limited, 
whether directly by the physiological impact of the brain damage or secondarily as a 
result o f the person's appraisal and coping style. Therefore, the next two chapters are 
aimed at facilitating the clinical neuropsychological assessment of the individual's 
cognitive disabilities. This interlude will focus briefly on the assessment of memory 
disabilities and on the choice of the Rivermead Behavioural Memory Test (RBMT; 
Wilson, Cockburn, & Baddeley, 1985) to assess memory disabilities. The evaluation of 
emotional and behavioral disabilities will be addressed in Chapter 6 and 7.
Why focus on the assessment of memory disabilities?
In Chapter 1 it was shown that brain-damaged individuals typically may present a 
complex of interrelated physical, cognitive, emotional, and behavioral impairments and 
disabilities. From the proposed model for understanding individual differences in long­
term adjustment, it may be inferred that the relative contribution of each component of 
the model to the functional outcome should be considered to evaluate in the individual 
case. Such an evaluation can be particularly relevant in determining appropriate clinical 
intervention (Schefft, Malec, Lehr, & Kanfer, 1997). Apparently, the extend of the initial 
assessment of cognitive abilities may differ enormously.
Undoubtedly, memory is one of the first and most commonly recommended 
areas for such assessment (Sunderland, 1990). This may be illustrated by the 
investigation described in Chapter 2. Disturbances in everyday memory functioning are 
mentioned most frequently by TBI patients as well as family members, 43% and 53%, 
respectively. In addition, memory disorders may affect many aspects of daily
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life and can seriously disrupt an individual's ability to function independently, fulfil 
social roles or return to work (Schachter, Glisky, & McGlynn, 1990). Therefore, the 
potential impact of memory disturbances, as well as their prevalence, are two reasons 
why the following chapters focus on the assessment of memory disabilities.
At this point, we will shortly return to the relevance of the distinction between 
memory impairments and memory disability. In post-acute neuro-rehabilitation, such a 
distinction is useful. For example, if the disability in everyday memory functioning is 
due to impaired declarative memory, and if  that individual is able to learn to 
systematically use a memory notebook to compensate for his or her memory impairment, 
this may result in little effective memory disability. Everyday memory problems 
originating from other impairments, such as slowness of information processing or mood 
disorders, may need different treatment methods. However, a person may also have a 
specific memory impairment without evidence of everyday memory problems as 
revealed by the evaluation of memory disabilities. Indeed, assessments referring to 
functional disabilities may be more likely to detect behavioral changes than the 
traditional neuropsychological measures (Naugle & Chelune, 1990). Thus, knowledge 
of the presence of memory disabilities may assist in understanding psychosocial 
maladjustment and in determining whether intervention is appropriate.
Neuropsychological assessment tools for the evaluation of (memory) 
disabilities
Until recently, a substantial integration of the neurosciences, behavioral sciences, 
applied psychology, and related disciplines into a "clinical neuropsychological 
assessment" was hardly conceivable. This is illustrated by the fact that the index item 
"neuropsychology" has only been included in Psychological Abstracts since 1973, and 
the term "neuropsychological assessment" only since 1982 (Van Balen, 1985). 
Nevertheless, during the past 20 years the field has rapidly developed, which may best 
be depicted by the 4949 references (Delis, 1995) in Lezak's third edition of 
Neuropsychological assessment (1995). Despite this evolution, the majority of measures 
described by Lezak evaluate impairments rather than disabilities.
Although information about the presence of everyday memory disabilities is 
essential to post-acute neurorehabilitation, this was a neglected topic in psychological 
research until the start of the past decade (Sunderland, 1990). Data from questionnaires, 
diaries, and checklists cannot rival the accuracy of direct observation of everyday 
performance. However, according to Sunderland (1990), direct observation in 
naturalistic contexts is rarely possible. Therefore, close approximations may be achieved 
by using behavioral tests.
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The first tests facilitating such a behavioral assessment of cognitive disabilities were 
developed in the mid-1980s. Among these are the RBMT and the Behavioural 
Inattention Test (Wilson, Cockburn, & Halligan, 1987). More recently, the Test of 
Everyday Attention (Robertson, Ward, Ridgeway, & Nimmo-Smith, 1994), and the 
Behavioural Assessment of the Dysexecutive Syndrome (Wilson, Alderman, Burgess, 
Emslie, & Evans, 1996) also became available. This development seems to reflect the 
need for neuropsychological instruments that can more directly be used to draw 
conclusions about daily life competence.
Why the Rivermead Behavioural Memory Test?
This question will be briefly answered. As previously stated, the impact of memory 
disabilities as well as their prevalence is significant. Memory is one of the most 
commonly recommended areas for assessment following brain damage. The RBMT was 
chosen since the test was developed for use in clinical practice to assess memory 
disabilities and to complement traditional memory assessment procedures (Wilson, 
Cockburn, Baddeley, & Hiorns, 1989). The test is available in eleven languages, and 
another six translations will be prepared eventually. According to Mayes and Warburg
(1992), it is one of the major memory tests likely to be utilized in most psychology 
departments. Deelman (1990) considers the RBMT as a positive exception compared 
to other ecological memory assessment tools. Wilson (1991) reports that the RBMT is 
one o f the few tests that has a demonstrated capacity to predict everyday memory 
problems. In addition, up to the present, the RBMT is the only previously mentioned 
neuropsychological assessment tool for the evaluation of disabilities that has been 
translated into the Dutch language (Van Balen & Groot Zwaaftink, 1987).
In the next chapter, the RBMT is subject of a Dutch validation study. 
Subsequently, normative data were developed to improve the measurement of rate of 
change as well as to facilitate decision making in clinical practice. This investigation, 
by means of a multicenter study using a clinical trial approach, is described in Chapter 
5.
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Summary
The criterium validity of experimental memory tasks as assessment tools for everyday 
memory is increasingly questioned. Naturalistic measures such as questionnaires and 
checklists are subjective as well as frequently time consuming. The Rivermead Behavi­
oural Memory Test (RBMT) was developed to bridge the gap between experimental and 
naturalistic measures of memory. In this article a validation study of the Dutch version 
of the test is reported. The aim of the study was to investigate 1) whether the RBMT is 
a valid instrument for measuring everyday memory problems, and 2) whether the RBMT 
is a more convenient instrument for this purpose than traditional memory tests. A 
psychological evaluation and a one week memory observation period were conducted 
for 40 stroke patients admitted to a rehabilitation center. Observations of everyday 
memory problems reported by the patient, the partner, and the rehabilitation team were 
used as validity criterion. The results showed significant correlations between the 
standardized scores on the RBMT and the observation results. It is concluded that the 
RBMT is a useful tool for assessing memory problems in everyday life.
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Introduction
Concern for memory problems should be regarded as an important feature in brain- 
injury rehabilitation for two reasons. First, memory impairments are highly prevalent in 
brain-damaged patients. Secondly, appropriate memory capacities are a prerequisite for 
effective rehabilitation (Kapur & Pearson, 1983; Wilson, 1987). Obviously, this 
necessarily implies accurate assessment methods. Assessment should provide 
information at the level o f impairment, for example about short-term memory capacity 
for unrelated verbal information. In addition, it should render information at the level 
of everyday memory skills such as the recall of a name, the route to the inpatient ward, 
and where one has left his wallet (Brooks & Lincoln, 1984). The disablement of these 
skills will result in everyday memory problems in prevailing situations that require the 
use of these skills.
Traditional assessment instruments typically include experimental tasks that are 
developed to investigate isolated subsystems of memory. Such an investigation may 
provide information at the level of impairment. However, these instruments are less 
likely to render insight into disabilities in everyday memory skills: experimental memory 
tasks are dissimilar from everyday memory tasks in several respects (Baddeley, 1984; 
Brooks & Lincoln, 1984; Hermann, 1982; Neisser, 1982; Sunderland, Harris, & 
Baddeley, 1983; Wilson, 1987; Zelinksi, Gillewski, & Thompson, 1980). This will be 
elucidated below.
First, certain subdivisions of memory are not included in traditional memory 
tests. However, these memory features are important in daily life. One distinction in 
memory subcomponents reflects the division between memory for what has to be happen 
and memory for what is already history, known as prospective and retrospective memory 
(Harris, 1984; Meacham & Leimann, 1982). Traditional memory tests include only 
retrospective memory tasks. However, prospective memory skills such as remembering 
an appointment are indispensable in daily life functioning. In addition, one broad 
distinction divides memory into effortful and incidental learning. This distinction 
reflects the storage of information with or without the intention to recall or recognize it 
later on (Eysenk, 1982). Regular memory tests are most often focused at effortful 
learning. Nevertheless, incidental learning such as the recognition of someone one has 
previously met is common in daily life. Another distinction is made between so-called 
cued  and uncued recall (Baddeley & Wilkins, 1984). In the assessment situation, the 
moment of recall for traditional memory tests is provided by the examiner (cued recall), 
whereas in daily life the moment of recall often has to be remembered by the individual 
(uncued recall). For example, to think about being in time for an appointment at the 
hairdresser.
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Secondly, the existence of ongoing simultaneous memory processes is 
characteristic for daily life. For example, the storage of new items shown on television 
activates short-term and long-term, visual and auditive as well as verbal and nonverbal 
memory processes. As yet, clarity about how these processes interact does not exist.
Finally, other cognitive functions, such as perception and attention, as well as 
intellectual functioning will affect performance on storage, retention and recall of 
information in daily life. For example, an efficient use of memory strategies also 
depends on intellectual capacities. However, the effects of these other functions and 
skills should be controlled for in experimental situations (Neisser, 1982).
As a consequence of the distinctions described above, commonly used memory 
tests hardly reflect everyday memory tasks (Baddeley, 1984; Neisser, 1982). This may 
easily result in unjustified interpretations of test scores (Wilson, 1987). Therefore, to 
infer conclusions about the patient's daily functioning based solely on the results of an 
evaluation that incorporates traditional tests is not warranted. Memory questionnaires, 
diaries, and memory observation lists are used to provide information that reflects daily 
memory problems (Bennet-Levy & Powell, 1980; Broadbent, Cooper, Fitzgerald, & 
Parkes, 1982; Hermann & Neisser, 1978; Sunderland, Harris, & Baddeley, 1983). 
However, the validity of the questionnaire method as a measure of everyday memory 
problems is disputable (Hermann, 1984; Morris, 1984). With this method memory 
complaints rather than memory problems are investigated. The number of memory 
complaints endorsed is the result of the patient's personal interpretation of memory 
functioning. This interpretation will be influenced by observable memory problems as 
well as by self-knowledge regarding one's memory and the emotional state of the 
individual (Hermann, 1982; Johansson, 1985).
In order to fulfil methodological criteria such as standardization on the one hand, and 
to provide an attractive and clinical relevant tool to assess everyday memory problems 
on the other, Wilson, Cockburn, and Baddeley (1985) developed the Rivermead 
Behavioural Memory Test. In 1987 a Dutch translation of the RBMT became available 
(Van Balen & Groot Zwaaftink, 1987). The components of this test are as follows:
- remembering a first name and a surname. Subjects are shown a portrait, told 
the name, asked to repeat it and told they will be asked to recall it later;
- remembering a hidden belonging. Some belonging is borrowed from the 
subject and placed somewhere in the room. The subject is required to ask for 
his or her personal belonging and to remember its location when the examiner 
says "We have now finished the test";
- remembering an appointment. A timer is set and the subject is told that
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when it rings he/she should ask about his/her next appointment;
- picture recognition (objects);
- remembering a newspaper article (immediate recall and delayed recall after 20 
minutes);
- picture recognition (faces);
- remembering a new route (immediate recall and delayed recall after 10 
minutes);
- delivering a message. When the examiner traces the route around the room, 
he/she leaves an envelope marked "message" at a specified location. The 
subject is asked to pick up the envelope and leave it in the right place on both 
immediate and delayed routes;
- orientation (nine questions);
- date.
The choice of the components is based upon observations carried out by therapists on 
brain-injured patients and on memory difficulties reported in a study of head-injured 
people (Wilson, Cockburn, Baddeley, & Hiorns, 1989). At the first sight, the test items 
seem to reflect memory functioning in daily life better than items included in 
experimental memory tests. The RBMT incorporates, for example, prospective memory 
tasks, recognition tasks, and tasks that include a moment of recall that has to be 
remembered by individual.
The present study investigates two components of test validity. In order to 
explore congruent validity, test scores of two regularly used traditional memory tests 
were compared with RBMT scores. The criterion validity of the RBMT (sometimes 
called "ecological validity") - in other words, whether the test provides insight into 
memory problems that prevail in everyday life - is investigated using as criterion 
measure structured observations made by the patient, by the spouse and by the 
rehabilitation team (nursing staff, physiotherapists, occupational therapists, and speech 
therapists).
Method
Subjects
Essentially all in-ward stroke patients participated in the study. However, three criteria 
were formulated for exclusion from participation. First, the existence of severe receptive 
speech impairments. Obviously, it was necessary for the patient to understand the test 
items and the observation lists. Secondly, the inability of patients to visit therapy 
departments and day rooms, with or without help. This exclusion criterion has been used 
since it was a prerequisite to observe memory functioning in various situations. Thirdly,
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the existence of a vascular accident not localized in the left or right cerebral hemisphere. 
This exclusion criterion has been added since one objective of the study was to compare 
the functioning of patients with left and right hemispherical dysfunction, However, the 
elaboration on this issue is beyond the scope of this contribution.
Twenty-three men and 17 women were included in the study. Between August 
1987 and April 1988, these patients were admitted to an in-ward rehabilitation center. 
The participants ranged in age from 19 to 82 years (M = 62.7, SD  = 2.2). The mean time 
between the onset of stroke and the neuropsychological assessment was 3.6 months (SD  
= 2.8). The level o f education was scored according to the revised scoring system of 
Verhage (1964) that was prepared by the Department of Neuropsychology of the 
University Hospital Groningen in 1983. The mean level o f education was 4.1 (SD  = 1.4). 
Materials
The assessment instruments used for neuropsychological evaluation were the RBMT, 
the 15-words Test and the Knox Cube Test. The latter two tests, one "verbal" and one 
"non-verbal", were chosen because they are well-known and of rather short duration. In 
addition, the tests' instructions are simple. The 15-words Test is a frequently used 
measurement and has been regarded as the most valid memory test in Dutch (Reinink 
& Deelman, 1988; Saan, Van Zomeren, & Deelman, 1985). The Knox Cube Test is 
described as a quick test to measure non-verbal short-term memory (Bouma & 
Lindeboom, 1983).
The following test scores were used:
- from the RBMT: the Screening Score (SS) and the Standardized Profile Score (SPS). 
These are summarizing scores. For each of the 12 subtests, two scores can be obtained: 
a pass/fail or Screening Score, and a Standardized Profile Score with a possible score 
of 0-2 points. Thus, each patient's evaluation results in two summarized scores, a SS 
ranging from 0-12, and a SPS ranging from 0-24. In the following, only the SS will be 
used. It is thought that this score is used most often in clinical practice;
- from the 15-words Test, the decile score for immediate recall, corrected for age, 
education and gender; the decile score for delayed recall, corrected for age, education 
and gender; and the raw recognition score;
- from the Knox Cube Test, the percentile score, corrected for age.
In addition, the Memory Observation List (MOL) was used. The MOL (see 
Appendix) contains 30 items. It has been developed by the authors and is used to 
measure the frequency and content of memory problems in rehabilitation practice. The 
MOL covers everyday memory failures concerning speech, actions, places, new skills, 
plans, appointments, etc. The list is based on information from therapists and on memory 
questionnaires (Bennet-Levy & Powell, 1980; Hermann & Neisser, 1978; Sunderland, 
Harris, & Baddeley, 1983).
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Procedure
For each participant, a neuropsychological evaluation was conducted shortly after 
admission to the rehabilitation center. Within one week of the testing, a one week 
observation period started. The MOL was filled in by the patient at the end of each day, 
by the spouse after every visit to the patient, by the nursing staff 2 times a day, and by 
the therapists after each therapy session.
MOL results of the rehabilitation team (nursing staff and therapists) have been 
calculated as follows. For each patient, the applicable memory problems on each list 
were counted and added to make a cumulative score for all lists. This score was divided 
by the number of lists to obtain a mean MOL score for each patient. MOL results of the 
patients themselves and of the relatives were calculated in a similar fashion.
The neuropsychological evaluation was conducted as an integral part of 
rehabilitation. Test and observation results were discussed with the patient and his or her 
relative. In addition, the results were reported in team meetings. Finally, the results were 
used for advice and therapy.
Results
In order to investigate the congruence validity, RBMT-scores were compared with 
scores on the 15-words Test and the Knox Cube test. The results, expressed as the 
Spearman's correlation coefficient, are presented in Table 4.1.
Table 4.1. Correlations between the RBMT and two traditional memory tests.
15-words Test Knox Cube Test
i.r. d.r. recognition percentile
RBM T
Screening Score .55*** .70*** .60*** .37*
i.r. = immediate recall, d.r. = delayed recall.
*p < 0.05, ***p  < 0.001.
The RBMT correlates significantly with the two other memory tests. However, the 
correlation coefficients are not high. This is not surprising since the RBMT is aimed at 
measuring everyday memory skills. As discussed above, everyday memory skills do not 
depend solely on processes which are investigated by traditional memory tasks.
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In order to investigate the criterion validity of the tests, correlations were 
calculated between the memory test scores and the MOL scores (Table 4.2). These 
results reveal that RBMT scores correlate higher than the other memory tests with the 
MOL scores of the rehabilitation team, the relatives, and the patients. However, these 
correlations are only significantly higher when compared with those of the Knox Cube 
Test.
Remarkably, the highest correlations are shown between the MOL results of 
the relatives and the test results. A possible explanation for this finding may be that the 
spouse may have more insight into the everyday memory problems of the patient than 
the rehabilitation team. The patients' MOL scores correlate lower with the test results 
than the MOL scores of the relatives. This is in agreement with Sunderland, Harris, and 
Baddeley (1983), who concluded that patients seem to provide less reliable information 
than spouses.
Table 4.2. Correlates between test results and Memory Observation List (MOL) scores.
MOL scores
rehab team spouse patient
RBM T
Screening Score -.48** -.75*** -.50***
15-words Test
immediate recall -.29 -.62** -.46**
delayed recall -.37 -.69* -.34***
recognition -.29 -.70*** -.20
Knox Cube Test
percentile score .24 -.56** -.28
*p < 0.05, **p < 0.01, ***p < 0.001.
Partial correlational analyses were conducted to investigate which part o f the MOL score 
variance could be explained by the RBMT but not by the 15-words Test, and vice versa. 
The residual correlations between the RBMT scores and the MOL scores when the 
variance due to the common influence of the 15-words Test has been removed, were 
significant (Table 4.3). When the variance due to the common influence of the RBMT 
has been removed, lower residual correlations were found between scores on the 15-
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words Test and the MOL scores. In addition, these correlations were not significant with 
respect to the MOL scores of the rehabilitation team (Table 4.3).
Assuming that everyday memory problems have been reliably and validly 
observed by the MOLs, it is concluded that RBMT administration reveals more 
information concerning everyday memory skills than the use of the 15-words Test. With 
respect to the assessment of everyday memory problems it may be inferred that the 
RBMT is the more valid instrument.
Table 4.3. Partial correlations between memory test scores and Memory Observation 
List (MOL) scores, when the variance due to the common influence of the 15-words 
Test and the RBMT, respectively, has been removed.
rehab team
MOL scores
spouse patient
RBM T (15-words Test)
Screening Score (i.r) -.31* -.63** -.19
screening Score (d.r) -.29* -.61** -.22
Screening Score (recognition) -.28* -.56** -.27
15-words Test(RBMT)
immediate recall -.06 -.43* -.27
delayed recall -.07 -.23 -.12
recognition -.09 -.54** -.03
Note: The test score which has been partialled out is shown between parentheses. i.r. = immediate 
recall, d.r. = delayed recall.
*p  < 0.05, **p < 0.01.
Discussion
The results o f this study support the hypothesis that the RBMT is a valid measurement 
for assessing everyday memory since RBMT scores correlate significantly with 
observations of everyday memory problems observed by the rehabilitation team, 
relatives, and patients. However, these correlations are not significantly higher when 
compared with those of the 15-words Test. This may seem surprising.
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This finding may be due to the fact that the investigation was conducted in an in-ward 
setting. In in-ward situations, a hospitalization effect, i.e. an increased dependency and 
a decreased independency of the patient, may reduce the chance of manifestations of 
memory problems as compared to the home situation. Therefore, it is hypothesized that 
a comparable study conducted in the home situation will reveal significant differences 
in criterion validity between the RBMT and the 15-words Test.
A remarkable difference with similar investigations by Wilson and associates 
in England (Wilson, Cockburn, & Baddeley, 1985; Wilson et al., 1989), is the lower 
correlations between the test results and the MOL scores of the rehabilitation staff in this 
study. This may be explained by the following. Wilson et al. only used the occupational 
therapists' observations. In this study, MOLs were provided by 4 disciplines that 
represent different kinds of therapeutic situations. In addition, the therapists and nursing 
staff were explicitly instructed to act as usual and not to generate extra activities in order 
to delineate memory problems.
It was mentioned previously that relatives possibly have more insight into the 
everyday memory problems of the patient than therapists. An alternative explanation 
may be that, due to their experience, therapists adapt more readily to the patients' 
memory problems. Accordingly, they may provide compensating structures and 
strategies more routinely. As a consequence, the chance of observing manifestations of 
memory problems may be less in the therapeutic situation. However, in this phase of the 
rehabilitation process, the relatives' behavior is often not sufficiently adjusted to the 
disabilities of the patient. Therefore, they may have a greater opportunity of being 
confronted with these disabilities. In addition, by using MOLs, relatives may have 
become more sensitive to everyday memory problems. Finally it should be mentioned 
that the participation of relatives (n = 21) was voluntary, and, therefore, could be subject 
to sample biases.
Potentially influencing variables such as "age", "gender", "education", "time 
since onset of stroke" and "hemispheric localization" did not reveal significant 
correlations with test and observation scores. Therefore, for this patient sample RBMT- 
scores are not meaningfully influenced by age, gender, or level of education. Since 
the patient sample included patients in the post-acute recovery stage, the lack of a 
significant correlation between the time since the onset of stroke and test or observation 
results may seem remarkable. However, not every stroke patient is indicated for post­
acute in-ward rehabilitation. Also, not every stroke patient will start post-acute 
rehabilitation at the same moment after the onset of the disease. Admission criteria used 
by rehabilitation centers include minimum conditions with respect to functional 
capacities and estimated recovery potential. Thus, the lack of the relation suggested 
above could be the result o f the rehabilitation center's admission policy for the sample 
in this study. The relation between time post onset and the test results could be rather 
easily investigated by follow-up assessment for the same sample. The RBMT offers this 
possibility by the presence of four parallel versions to allow for repeated measurements.
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Clinical experience with test taking behavior reveals that of the three tests used 
in this study, the RBMT is experienced by patients as the least threatening, most 
recognizable and most interesting. Therefore, it seemed to be easier to motivate patients 
to tackle the RBMT. Since the RBMT items appear to correspond with daily life 
situations and, therefore, easily appear relevant to the needs of patients and relatives, 
results gathered by the RBMT facilitate the provision of information, support and 
treatment with respect to memory disabilities.
It is concluded that the RBMT seems to be a welcome and valid assessment 
tool regarding the evaluation of everyday memory disabilities of stroke patients. For this 
purpose, the RBMT may deserve to be preferred above the 15-words Test or the Knox 
Cube Test.
The issue of generalizing the results to other patient categories is not yet 
resolved but may be settled by the outcome of future research. According to Wilson 
(personal communication), the RBMT is being used by Poon (Boston, USA) in a study 
with Alzheimer and depressed patients. Also, Cockburn (Oxford, England) is exploring 
the use of the RBMT for the elderly. For the Dutch version of the RBMT, a study is 
currently being carried out to render normative data for the elderly and for diagnostic 
categories such as traumatic brain injury, stroke, dementia, and Korsakoff's syndrome. 
Over 40 health care institutions are participating in this project. This may be seen as 
reflecting the need for appropriate stratified normative data for tests that have been 
developed to provide information at the level o f everyday skills and abilities.
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Appendix
MEMORY OBSERVATION LIST (MOL)
Instruction
The following includes a list with statements. These concern the use of memory. Would 
you please check the statements that are applicable for the patient today? Thus, check 
only the number of the corresponding statement if you observed the memory problem 
in question. Under "Remarks:"please describe your questions, your potentially relevant 
findings and the observed memory problems that are not on the list. These may be 
important for an adequate interpretation of the results.
Now check the numbers of the statements below which were applicable for the patient
today.
1 He/she forgot to communicate a message.
2 He/she forgot a change in the daily routine.
3 He/she could not express the words he/she wanted to say.
4 He/she forgot what he/she read recently.
5 He/she repeated what he/she already told, without being aware of the
repetition.
6 During a conversation, he/she forgot what the conversation was about.
7 He/she forgot what someone told him/her yesterday.
8 He/she had to be reminded of an appointment.
9 He/she repeated the same question, although the answer had been given
previously.
10 He/she confused details of what someone had said.
11 He/she forgot to attend therapy (on time).
12 He/she could not remember instructions of the therapists or the nursing staff.
13 He/she forgot what he/she intended to do.
14 He/she forgot to bring something and had to return to get it.
15 He/she forgot to execute a daily routine (e.g., brushing one's teeth).
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16 He/she forgot what he/she was originally doing after becoming distracted by
something else.
17 He/she could not remember what he/she did yesterday.
18 He/she forgot to take his/her medicine in time.
19 He/she did not know exactly how to get dressed.
20 He/she did not know where he/she had put something.
21 He/she did not know how to use a well-known tool (e.g., a spoon).
22 He/she could not remember the path or route.
23 At a certain moment he/she did not know where he/she was.
24 He/she could not remember someone's name.
25 He/she did not recognize someone.
26 Somebody had told him/her something, but he/she no longer knew who.
27 He/she did not know the approximate time.
28 He/she did not know what day it is.
29 He/she could no longer remember when someone visited him/her.
30 Today, he/she could not do something that was learned during the previous
therapy session.
Please, check to see that you did not skip any statement. Thank you.
Remarks:
Chapter 5 
Stratified norms for the Rivermead 
Behavioural Memory Test
Published as: Van Balen, H.G.G., Westzaan, P.S.H., & Mulder, Th. (1996).
Stratified norms for the Rivermead Behavioural Memory Test.
Neuropsychological Rehabilitation, 6, 203-217.
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Summary
The purpose of this study is to investigate the value of stratified normative data for the 
Rivermead Behavioural Memory Test (RBMT). The RBMT has a demonstrated 
capacity to predict everyday memory problems and is recognised as a useful and 
ecologically relevant clinical tool. As the measurement of rate of change will often be 
the principle objective in neuropsychological rehabilitation, preferably in comparison 
to the group or the functional situation aimed at, the availability of stratified norms 
should enhance the adequate interpretation of test performance. To investigate this, 214 
healthy elderly individuals and 680 patients participated in this multicentre study using 
a clinical trial approach. Significant differences for test scores were expected for 
different groups according to age, aetiology, health-care services, and some combined 
variables, such as coma duration in traumatically brain-injured patients. Group effects 
in the expected directions were found for RBMT performance according to all 
stratification variables. Some implications and limitations of these results are described. 
Because the results clearly show the existence of homogeneous subgroups, taking 
stratified norms into account may improve the measurement of rate of change as well as 
decision making in clinical neuropsychological rehabilitation.
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Introduction
Memory deficits are among the most common cognitive sequelae of brain damage and 
may hinder everyday functioning to a considerable degree. Therefore, valid tests for 
memory function which provide a good estimate of memory problems in daily life 
activities are a useful clinical tool.
The Rivermead Behavioural Memory Test (RBMT; Wilson, Cockburn, & 
Baddeley, 1985) was chosen as the material for the present study. The test was 
developed for use in clinical practice to assess everyday memory problems and to 
complement traditional memory assessment procedures (Wilson, Cockburn, Baddeley, 
& Hiorns, 1989). It is one of the major memory tests likely to be utilised in most 
psychology departments (Mayes & Warburg, 1992), and it differs from the bulk of 
published memory tests in its attempt to sample memory behaviours characteristic of 
everyday life. Deelman (1990), therefore, considers the RBMT as a positive exception 
compared to other ecological memory assessment tools. According to Wade (1993) and 
Hodges (1994), the RBMT is indeed a distinguished instrument for the evaluation of 
memory abilities, and Wilson (1991) reports that the RBMT is one of the few tests that 
has a demonstrated capacity to predict everyday memory problems. Because of its 
attractiveness and apparent clinical relevance, the test was translated into Dutch (Van 
Balen & Groot Zwaaftink, 1987). An additional validation study utilised the test results 
of 40 stroke patients admitted to a rehabilitation centre (Van der Feen, Van Balen, & 
Eling, 1990). The observations of everyday memory problems, as carried out by the 
patient, the patient's partner, and the rehabilitation staff were correlated with the RBMT 
Screening Score. The results indicated a significant correlation (r = 0.75). Furthermore, 
the distribution of the screening score was almost similar to that in the validity and 
reliability study of the original version of the RBMT (Van Balen & Van der Feen,
1988). As these results confirmed the English data of Wilson et al. (1989), they 
warranted the study of stratified norms for the reasons given below.
Important components for adequate test interpretation in clinical 
neuropsychological assessment include the level of test scores, patterns of test 
performance, observation of test completion, and comments made by the patient. 
However, the fact that the level of test scores often receives more attention than the 
other factors can be questioned. Indeed, there are at least two weaknesses with respect 
to the understanding of test scores.
First, test manuals often lack an explanation of how the test data may be 
interpreted with respect to the different purposes for which patients are referred to 
clinicians. It is, for example, meaningful to know whether the test only quantifies the 
deficit or whether it can also be used to measure the rate of change in that deficit. A 
related topic is the availability of stratified and population-based norms and
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how these norms should be used. It may, for example, be desirable to describe the level 
of everyday memory performance of a brain-injured patient, as measured with the 
RBMT, as "well above average" compared with a disease-related norm sample but as 
"far below average" in comparison with general population norms.
A second complication is that, for most tests, data concerning a systematic 
evaluation of the role of demographic and other potentially influential variables on test 
performance, such as brain damage, are unavailable (Randolph et al., 1994). 
Furthermore, few measures utilised in neuropsychology have been standardised on large 
samples. This is not only true for the RBMT, but also for such a well-known cognitive 
test as the Trail Making Test, which has been used for the past 30 years (Ruff & Crouch,
1991).
In conclusion, given the important contribution of test scores in 
neuropsychological evaluation, there is an urgent need for appropriate normative data 
for cognitive tests. The purpose of the present study is to discuss the need for stratified 
norms in clinical neuropsychological assessment and to provide (stratified) normative 
data1 for the Dutch version of the RBMT, in order to improve the decisions made in 
clinical neuropsychological rehabilitation.
According to Lezak (1995), population norms are most useful in measurement 
o f  deficit for functions that develop in the course of childhood but which are not closely 
tied to either education or general intellectual ability. These species-wide capacities do 
not vary much in intact persons. Typically, they are represented by a rectangular or J- 
shaped frequency distribution in the general population. Everyday memory might be 
considered as such a species-wide capacity because it is generally accepted as being a 
relatively stable skill during adulthood and well within the capacity of all normal adults. 
In other words, everyday memory is not normally distributed in the adult population. 
Since across the age range 16-70 the distribution of RBMT scores is J-shaped (Wilson 
et al., 1989), the RBMT may be regarded as a measurement tool for this species-wide 
capacity.
If the purpose of a test is measurement o f  deficit, the results may be compared 
with norms of a normal population. However, the frame of reference clinicians most 
often use is not limited to the general population. Assessment of brain-damaged patients 
to plan rehabilitation programmes and for return to daily life, school, and work should 
provide information on the level at which memory functions. In such evaluations, the 
principle objective may be the measurement of rate o f  change, preferably in comparison 
to the group or the functional situation aimed at. According to Wilson (1987), the 
RBMT was developed also to monitor such a rate of change in the functioning of 
everyday memory. Measurement of rate of change may be accomplished by comparing 
the patient's performance with norms of the normal population. However, rate of change 
measurement in comparison to the group or the functional situation aimed at is only 
possible if  stratified norms are available.
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Obviously, if  the referral question is rate of change with respect to an individual 
recovery process, repetitive test administrations are necessary. With respect to the 
RBMT, this is facilitated by the availability of four parallel versions of the test. In this 
context, some considerations with respect to the use of stratified norms which are 
specific for age, aetiology, and health care services are given in relation to memory 
assessment, specifically for the use of the RBMT.
Age stratification. As indicated by Cockburn and Smith (1989), the English 
results for persons aged 70 and older show a normal-shaped frequency distribution of 
test scores. This departure from a species-wide capacity warranted the development of 
the Dutch stratified normative data according to age.
Stratification according to aetiology-specific characteristics. Norms based on 
aetiology-specific characteristics, such as coma duration in traumatically brain-injured 
patients, are needed to interpret the level o f test performance in order to help form the 
prognosis. Although coma duration is not the best predictor of memory disturbance after 
traumatic brain injury (TBI), it is information which is usually available in most cases, 
whereas a better predictor, such as post traumatic amnesia, often is not. Nevertheless, 
several studies report a significant relation between coma duration and memory deficits 
(Brooks, 1984). It is, therefore, hypothesised that groups of brain-injured patients based 
on different coma duration will differ in the frequency distribution of RBMT scores. As 
a result, the use of stratified norms based on coma duration for the same standardised 
RBMT scores of two patients with a different coma period might result in different 
interpretations, both in terms of prognosis and relative level of everyday memory skills.
Stratification according to combined characteristics. Since brain damage as 
well as older age are considered to have an impact on test performance, norms for 
combined characteristics seem appropriate for certain cerebral diseases, such as stroke. 
If, for example, particular test performance suggests deterioration of everyday memory 
skills, the availability of age-related norms, especially for stroke patients older than 70, 
may justify more elaborate interpretations.
Stratification according to health-care services. Delivery of health care 
services may depend on inclusion or exclusion criteria concerning level o f memory 
performance. Patients with memory deficits require extensive cognitive support and 
repetitive presentation of information. The capacity of a rehabilitation unit or a nursing 
home to admit a patient with poor everyday memory performance could depend on the 
availability of treatment services with regard to the demands of patients already being 
treated in the unit. Setting-specific norms may help decision making. Within a 
specialised rehabilitation service, decisions related to such matters as the assignment of 
patients to memory group therapy for relatively lower or higher achievers may be 
supported by the use of service-specific norms.
In addition to the considerations above, stratified norms can only provide
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additional information if subgroups deviate significantly in statistical terms. In order to 
investigate this prerequisite, we compared the test scores for 18 Dutch stratified norm 
groups for the RBMT which were already available (Van Balen & Wimmers, 1993). 
Significant differences in Screening Score and Standard Profile Scores were expected 
for:
1. Different age groups in normal controls. People aged 70 or older were 
expected to perform more poorly.
2. Aetiology-specific variables. Stroke patients, TBI patients, and patients with 
alcohol-related diseases or dementia might differ in their performance on the 
RBMT. Expectations as to how they would differ were not clear. However, 
traumatically brain-damaged patients with a longer coma duration were 
expected to receive lower scores than those with a shorter coma period.
3. Combined characteristics. In stroke patients a combined impact of age and 
aetiology was expected which would blur the effect of age for patients beyond 
70 years of age.
4. Service-specific norm groups. In-patients were expected to perform more 
poorly than those in a day treatment setting. Additionally, patients admitted to 
a general hospital were expected to obtain higher scores than those treated in 
a rehabilitation unit or a psychiatric hospital since the overwhelming majority 
o f brain-damaged patients return home after hospital discharge (Van Balen, 
Mulder, & Keyser, 1996).
Method
Subjects
Participants in this study were 214 healthy elderly people and 680 patients who were 
admitted within a one-year period to 35 health care services in The Netherlands and to 
6 hospitals in the Dutch speaking part of Belgium. RBMT data for the non-patient 
sample were assigned to three age-related norm groups, one under 60 years of age (range 
45-59, M  = 55.3, SD  = 3.2), one aged 60-69 ( M  = 64.9, SD  = 2.7), and one over 69 
(range 70-95, M  = 76.2, SD  = 4.3).
All subjects in the non-patient sample lived independently. They voluntarily 
followed a course, organised by a foundation for well-being in the elderly, on how 
memory works. This course is explicitly developed for non brain-damaged people and 
is not a treatment method for memory deficits. The RBMT was obligatory. Participants 
with an ascertainable cerebral dysfunction were excluded from the sample.
The multicentre clinical sample included patients admitted to rehabilitation
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centres (60.3%), psychiatric institutions (22.6%), and general hospitals (12.7%). The 
remainder (4.3%) stayed in a nursing home or an equivalent form of care. The data of 
the patient sample were assigned to 15 strata organised according to age, aetiology, kind 
of health service, and combined variables. Thus, data for some patients are sometimes 
found in more than one stratified norm group. For example, the data of a 65 year-old 
stroke patient who attends an out-patient rehabilitation programme will be incorporated 
in the following norm groups: stroke patients; stroke patients aged 60-69; patients 
attending rehabilitation services and patients attending rehabilitation out-patient 
services. Table 5.1 presents an overview of the different strata. In this table, the 
difference between the number of patients in rehabilitation (n = 431) and in in-patient 
and out-patient rehabilitation (n = 303 and 123, respectively) is explained by five 
missing values. For major demographic characteristics such as age, sex, level of 
education, level o f employability, and health status for each subgroup see Van Balen and 
Wimmers (1993).
Materials
The Rivermead Behavioural Memory Test. The test components of the RBMT can be 
seen as analogues of everyday memory situations that appear to be troublesome for 
brain-damaged patients. The 12 components include: remembering a first name; 
remembering a surname; remembering a hidden belonging; remembering an 
appointment; picture recognition; remembering a newspaper article (immediate and 
delayed recall); face recognition; remembering a new route (immediate and delayed); 
delivering a message; orientation and date. Each subtest is adjusted to be on a level such 
that it would be passed by normal subjects but failed by those having everyday memory 
problems (De Wall, Wilson, & Baddeley, 1994). For each subtest, two scores are 
produced, a pass/fail screening score, and a standardised profile score with a possible 
score of 0-2 (0 point = abnormal; 1 point = borderline; 2 points = normal). Thus, each 
patient's evaluation results in two summarised scores, a Screening Score (SS) ranging 
from 0-12, and a Standardized Profile Score (SPS) ranging from 0-24. A detailed 
description of the test-development and validation, as well as of the test items, is given 
in Wilson et al. (1989).
Procedure
Participating health-care services were selected on the basis o f an overview supplied by 
the Dutch test distributor of RBMT-equipped psychology departments. Participating 
patients were referred to these departments for various reasons. The administration of 
the RBMT was an integral part o f the patient's clinical evaluation. Therefore, patient 
inclusion was defined by local circumstances and policies. The research project did not 
interfere with regular clinical procedures and only required a minimal time investment 
by the clinicians. Each subject was tested individually. Medical diagnosis, biographical 
data and RBMT-data were centrally and anonymously collected and analyzed.
100 CHAPTER 5
Results
Full normative data, including sample characteristics, SS quartile scores, SPS decile 
scores, and percentages of individual item SPS for all norm groups are described in Van 
Balen and Wimmers (1993)1. Table 5.1 presents an overview of the standard deviations 
and means for the Screening Score (SS) and for the Standardized Profile Score (SPS) 
for the different norm groups.
Table 5.1. Overview of Means and Standard Deviations for SS and SPS of different 
RBMT norm groups.
Group n
SS
Mean SD
SPS
Mean SD
Elderly controls (n = 214)
Age in years
< 60 26 9.5 (1.8) 20.5 (2.8)
60 - 69 99 9.4 (2.2) 20.5 (3.6)
> 69 89 8.5 (2.4) 19.0 (4.3)
Patients (n = 680)
Aetiology
Stroke 258 6.4 (3.4) 15.1 (6.2)
Dementia 32 4.5 (3.3) 11.1 (6.6)
Traumatic brain injury (TBI) 164 6.8 (3.0) 16.0 (5.5)
Alcohol-related disorders 77 5.1 (3.9) 12.4 (7.6)
Health service
General hospital 87 7.6 (3.8) 16.4 (7.2)
Psychiatric hospital 154 6.2 (3.4) 14.3 (6.6)
Rehabilitation 431 6.7 (3.2) 15.6 (5.8)
Rehabilitation, in-patient 303 6.2 (3.2) 14.8 (6.0)
Rehabilitation, out-patient 123 7.6 (3.0) 17.3 (5.2)
Combined variable
TBI, coma < 7 days 83 7.4 (2.9) 17.1 (5.1)
TBI, coma 7 - 28 days 31 7.1 (2.7) 16.8 (4.3)
TBI, coma > 28 days 37 5.5 (2.9) 13.5 (6.0)
Stroke, age < 60 years 117 7.0 (3.4) 15.9 (6.1)
Stroke, age 60 -69 years 77 6.3 (3.1) 15.0 (5.5)
Stroke, age > 69 years 57 5.6 (3.4) 13.4 (6.8)
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Preliminary exploration of the data indicated that the t-test could not be used to compare 
different norm groups. English RBMT data for 118 control subjects (Wilson et al., 
1989) and data of the Dutch sample of healthy elderly controls (n = 214) show a similar 
J-shaped pattern. Both data sets confirm the lack of a normal distribution. Therefore, 
non-parametric analyses have been used. Kruskal-Wallis median tests were done on the 
SS and on the SPS in order to determine overall effects of stratification according to age, 
aetiology, combined characteristics, and health service specificity. In addition, if 
significant group differences were found within a stratification variable, repetitive 
Mann-Whitney U  tests for independent samples were conducted to reveal significant 
differences in median SS and SPS for independent stratified norm groups. An alpha 
level of 0.05 was used.
Age-based norm groups
With respect to age effects in the normal population, a Kruskal-Wallis median test 
revealed significant differences for SS and SPS group medians, %2(2, n  = 214) =8.75, 
p  = 0.0126, and %2(2, n  = 214) = 9.00, p  = 0.0111 respectively. Mann-Whitney U  tests 
for independent samples were performed to determine the source of this effect. SS and 
SPS group medians were significantly higher for individuals younger than 60 or aged 
60-69 than for persons aged 70 or older: [U(26, 99) = 908,0, p  = 0.0207], and [U(26, 
99) = 855.5, p  = 0.0469], and [U(89, 99) = 3329,5, p  = 0.0033], and [U(89, 99) = 
3406,5, p  = 0.0018], respectively. SS and SPS group medians did not differ for the two 
younger age groups.
Aetiology-specific norm groups
First, differences between four etiological categories (stroke, TBI, dementia, alcohol- 
related diseases) were investigated. Differences were significant for SS as well as SPS 
group medians: [%2(3, n  = 531) = 17.15, p  = 0.0007], and [%2(3, n  = 531) = 18.85, p  = 
0.0003)], respectively. Subsequent analysis showed significant differences in overall 
RBMT performance between stroke patients and traumatically brain-injured patients on 
the one hand, and patients with alcohol and dementia-related diseases on the other. 
However, no differences were found between stroke patients and patients with TBI, or 
between patients with alcohol and dementia-related disorders. See Table 5.2 for an 
overview.
Second, with respect to TBI, three groups were formed, based on coma 
duration: less than 7 days, 7-28 days and more than 28 days. Kruskal-Wallis median 
tests revealed a significant effect on both SS and SPS: [%2(2, n  = 151) = 11.99, and p  = 
0.0025], [%2(2, n  = 151) = 12.31, p  = 0.0021, respectively. Mann-Whitney U  tests 
showed significant differences in SS and SPS group medians between patients groups 
with a coma duration of less than 7 days and 7 - 28 days on the one hand, and more than 
28 days on the other: [U(83, 37) = 929.0, p  = 0.0005], and [U(83, 37) = 943.0, p  = 
0.0007], and [U(31, 37) = 1968.0, p  = 0.0153], and [U(31, 37) = 1948.0, p  = 0.0143],
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respectively. The SS and SPS group medians did not differ between the patient groups 
with a coma duration of less than 7 days and 7 - 28 days.
Table 5.2. Mann-Whitney U  tests to compare SS and SPS group Medians of the RBMT 
for different etiological groups
Aetiology
Mann-Whitney U
stroke 
n  = 258
dementia 
n  = 32
TBI 
n  = 164
alcohol 
n  = 77
Stroke SS 2889.5** 19839.0 8104.0*
SPS 2793.5** 19471.5 8169.5*
Dementia SS 1629.0*** 1154.5
SPS 1553.0*** 1120.0
TBI SS 4844.5**
SPS 4835.0**
*p < 0.05, two-tailed. **p < 0.01, two-tailed. ***p < 0.001, two-tailed.
Norm groups based on combined characteristics
In order to determine age effects in stroke patients, three stroke patient groups were 
formed, age up to 60, 60-69, and age 70 and over. Kruskal-Wallis median tests revealed 
significant SS and SPS group differences: [%2(2, n  = 251) = 6.045, p  = 0.0487], and 
[%2(2, n  = 251) = 6.745, p  = 0.0343], respectively. However, additional comparisons 
showed only significant differences for SS as well as SPS group medians between stroke 
patients aged younger than 60 and those aged 70 or older: [U(117, 57) = 2578.5, p  = 
0.0075], and [U(117, 57) = 2625.5, p  = 0.0114], respectively. And although the SPS 
group median of the stroke patients aged up to 60 and 60-69 tend to differ, [ U(117, 77) 
= 3918.0, p  = 0.0623], only the SS group median was significantly higher for stroke 
patients aged younger than 60, [U(117, 77) = 3872.0, p  = 0.0485]. The SS and SPS 
group medians did not differ for the two older groups.
Service-specific norm groups
First, differences within one setting, i.e. rehabilitation, were investigated. Both, the SS 
and SPS group medians were significantly lower for in-patients (n = 303) than for those 
following a day treatment programme (n = 123): [U(303, 123) = 8073.0, p  = 0.0003], 
and [U(303, 123) = 7987.0, p  = 0.0002], respectively.
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These patient groups included only stroke patients and TBI patients. In agreement with 
the above findings concerning aetiology-specific norms, additional analysis showed no 
significant differences between in-patient stroke and TBI patients (n = 147 and 92, 
respectively), or stroke patients and TBI patients in day treatment (n = 55 and 36, 
respectively).
Secondly, three groups were formed, based on where patients were being 
treated: rehabilitation centres, psychiatric hospitals, or general hospitals. Kruskal-Wallis 
median tests were done for SS and SPS group medians: [%2(2, n  = 651) = 9.89, p  = 
0.0071], and [%2(2, n  = 651) = 12.57, p  = 0.0019], respectively. SS and SPS group 
medians were significantly higher for patients assessed in general hospitals than for 
those treated in rehabilitation centres or psychiatric hospitals: [U(87, 431) = 14279.0, 
p  = 0.0033], and [U(87, 431) = 15327.0, p  = 0.0389], and [U(87, 154) = 4968.5, p  = 
0.0008], and [U(87, 154) = 5169.0, p  = 0.0032], respectively. Furthermore, the SPS 
group median was significantly higher for those treated in rehabilitation centres 
compared with psychiatric hospitals [U(431, 154) = 28132,5, p  = 0.0458].
Discussion
The results of this study illustrate the importance of stratified norms in the clinical 
neuropsychological assessment of everyday memory abilities. Group effects were found 
on RBMT performance according to all stratification variables. Subsequent analysis 
showed differences in the expected directions. As presumed, healthy controls aged 70 
or older perform more poorly than those aged under 70, and patient groups show lower 
scores than healthy elderly. Patient group effects were established for different 
aetiologies, i.e. stroke, dementia, TBI, and alcohol-related disorders. Expectations as to 
how these groups should differ were not clear, but the results show that TBI and stroke 
patients (as defined by the sample characteristics1) perform better than patients with 
dementia or alcohol-related disorders. Furthermore, TBI patients with a coma duration 
o f more than 29 days perform less well than those with a coma period of less than 29 
days, out-patient rehabilitation patients have higher scores than in-patients, and patients 
admitted to general hospitals have higher scores than those treated at a rehabilitation unit 
or a psychiatric hospital. However, caution still is necessary.
With respect to age, the results are in accordance with Cockburn and Smith 
(1989), who concluded in their study on norms for elderly people (n = 119), that for 
those aged 70 or older a close relationship exists between age and current memory skills.
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Next, no differences were found between persons younger than 60 and those aged 60-69. 
This is consistent with Wilson et al. (1989), who describe no effect of age on test 
performance across the range 16-70 for controls (n = 118). Thus, age-based norm groups 
of the RBMT for healthy control subjects only seem justified for two groups: those 
younger than 70 and those 70 or older.
When other sample characteristics1 are taken into account, several other 
implications and limitations may be drawn from the findings. First, the differences found 
in aetiology-specific everyday memory deficits between the stroke and TBI patient 
groups in comparison to patients with alcohol-related disorders or dementia could be 
subject to sample biases. In this study, 82 and 84% of the stroke and TBI patients, 
respectively, were in a rehabilitation setting, whereas 75% of the patients with alcohol- 
related disorders and 63% of the patients with dementia were in psychiatric institutions 
or nursing homes (Van Balen & Wimmers, 1993). In neurological rehabilitation settings, 
many disabled persons are referred for neuropsychological assessment, predominantly 
TBI and stroke patients. However, such policy is not yet common in other health care 
settings. In general hospitals, for example, those patients who are thought to have 
memory problems will typically be referred for neuropsychological evaluation. 
Therefore, just a small percentage of all brain-damaged patients admitted to a general 
hospital will be assessed. Thus, the aetiology-specific norm groups in this study may 
only be representative for the kind of health services which mainly provided the 
protocols used.
A second reason for caution can be illustrated by the difference found in SPS 
test scores between rehabilitation and psychiatric hospital patients (M = 15.6, SD  = 5.8, 
and M  = 14.3, SD  = 6.6, respectively). Because these results may be explained by the 
high percentage of brain-damage (31%) and alcohol-related disorders (32%) in the 
psychiatric sample, it may not be justified to presume a lower mean SPS for psychiatric 
patients in general. The results do indeed underscore the importance of taking into 
account the referral policy for neuropsychological assessment within a particular setting 
when using setting specific norms. Even so, clinicians (particularly Dutch ones) who are 
aware of these limitations may find aetiology and setting specific norms useful when 
deciding whether to assign a stroke patient in a rehabilitation setting to group therapy 
for relatively lower or higher achievers, or when considering a referral of a patient with 
Korsakoff’s syndrome to a specialised psychiatric "Korsakoff unit". See also Van Balen 
& Wimmers (1993) for a detailed description of the percentages and aetiology of brain 
damage in the distinguished norm groups according to health care services.
Obviously, the results and interpretations should not automatically be 
generalised beyond populations taking the Dutch translation of the test. Procedures for 
hospitalisation and referring for neuropsychological assessment may be substantially 
different in other countries, and may result in markedly different group distributions of 
scores.
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Thus, even though in this study the distributions of the SS of TBI and stroke patients 
treated in rehabilitation were similar to those in the validity and reliability study of the 
English version of the RBMT (Van Balen & Wimmers, 1993), and even though the data 
may be valid for sub-populations in other countries, this cannot be assumed to be true 
in all cases. Indeed, it should be acknowledged that the normative data in this study may 
only be applicable to decisions made in Dutch clinical neuropsychological rehabilitation.
Thirdly, because group effects were established for different aetiologies, one 
should be aware of the limitations in interpretating test scores in relation to rate of 
change measurement if norm groups which are unspecified with respect to aetiology are 
used. The clinical relevance of stratified norms on the other hand can be demonstrated 
by RBMT data for subgroups of TBI patients. The comparison of an individual in 
relation to similar patients could facilitate classification, since a TBI patient with a coma 
history of 40 days and a SS of 8 would be a relatively good scorer, whereas a TBI 
patient with a coma duration of one day and a SS of 8 may be judged as scoring only 
moderately, even though the actual everyday memory performance might be similar for 
both these patients. In clinical practice, such nuances are important for prognosis. 
However, it should be realised that some aetiology-based differences in test performance 
may only be found by further analysis of subtest results. For example, Wilson et al. 
(1989) showed that the performance of left and right stroke groups (n = 34 and 42, 
respectively) on the RBMT differed significantly for the memory of names and for 
delayed story recall. Such analysis is beyond the scope of this study. Nevertheless, the 
comparison of subtest scores may be helpful, especially if performance is to be 
compared across different clinical subgroups. In order to compare subtest results, one 
may want to consult Van Balen and Wimmers (1993), who also describe separate norm 
groups for left and right stroke patients (n = 88 and 106, respectively). Future research 
should reveal whether there are profiling differences between groups and if, for example, 
the different combinations have equivalent potential for subsequent change.
An additional limitation of this study is the lack of sufficient incorporation of 
the variable "length of time post-onset at the time of testing" (TPO). It is well recognised 
that the rate of change and the prevalence of circumscribed long-term sequelae after 
brain damage are partially dependent on the time period passed since onset. In spite of 
this, there is hardly any test which provides for data addressing to this variable. 
Nevertheless, TPO was precoded in this study, but only 23% of the patient protocols 
included a TPO. Most TPO data were provided by rehabilitation centres and concerned 
TBI and stroke patients. The available TPO data did not significantly correlate with the 
SPS (p = 0.730). Subsequent pathology-specific calculations for in-patient and out­
patient TBI patients again revealed p  values with a significance of 0.906 and 0.859, 
respectively. At least two reasons may account for these effects. First, TBI and stroke
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patients treated in rehabilitation settings comprise only a minor portion of all patients 
with this pathology (Van Balen, Mulder, & Keyser, 1996). Second, reference to 
rehabilitation settings depends more upon the actual (and estimated) level of functioning 
than on TPO. Although these variables interact, a linear relation is far from expected. 
Nevertheless, a thorough investigation of the impact of TPO on test scores of patients 
with different aetiologies of brain damage and at different moments during their 
recovery process seems to be a promising field to enrich assessment and decision 
making in neuropsychological rehabilitation, but this will also be a Sisyphean labour.
In conclusion, it is recommended to use the differences found in the age and 
aetiology-based strata and those found in norm groups derived from distinct health 
services according to the implications and limitations described above.
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The assessment of emotional and 
behavioral disabilities
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Introduction
The previous two chapters focused on the facilitation of the assessment of a disability- 
oriented overview within the cognitive domain by the use of the RBMT. In order to 
understand long-term psychosocial adjustment, the contribution of the assessment of 
emotional and behavioral disabilities was also discussed in Chapter 1. The prevalence 
o f such disabilities following TBI was illustrated by the investigation presented in 
Chapter 2: 45% of TBI patients and 56% of family members indicate at least one long­
term behavioral or emotional disability. This can be considered to be clinically relevant. 
Moreover, Chapter 3 described a 100% prevalence of these disabilities for members of 
a support group for individuals who sustained TBI.
Obviously, emotional and behavioral disabilities constitute potential handicaps 
to maintain customary socioeconomic status and independence or to participate and 
maintain social relationships (World Health Organization, 1980). Since the prevention 
and reduction of these disabilities are considered to be important objectives in post-acute 
neurorehabilitation, the following chapters will focus on the facilitation of the evaluation 
o f emotional and behavioral disabilities by means of the Minnesota Multiphasic 
Personality Inventory (MMPI-2: Butcher, Dahlstrom, Graham, Tellegen, & Kaemmer,
1989). However, before this assessment instrument is discussed, some issues are to be 
addressed, such as "At which stage of the recovery process should an evaluation of 
emotional and behavioral disabilities typically be conducted?", "Can psychological 
questionnaires facilitate such an evaluation?", and, if so, "Are there any assumptions that 
should be recognized in administering questionnaires to brain-damaged patients?". 
Finally, "Why the MMPI-2?".
At which stage of the recovery process should a neuropsychological 
evaluation of emotional and behavioral disabilities typically be 
conducted?
Since knowledge of emotional and behavioral disabilities may have a different impact 
at different stages during the recovery process, an extensive neuropsychological 
evaluation of these disabilities may be helpful at some stages. However, it does not make 
sense to propose a formal neuropsychological assessment of emotional and behavioral 
disabilities for every brain-damaged patient. With respect to the acute recovery stage, 
other information may be sufficient, such as clinical data, imaging, laboratory data, and 
information regarding biographic and socio-economic status (e.g., see Report of the 
Therapeutics and Technology Assessment Subcommittee of the American Academy of
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Neurology, 1996). Also, it should be recognized that the neuropsychological evaluation 
is just one means of gathering information about emotional and behavioral disabilities. 
Careful observation, self-reports, and information from family members may present 
substantial insight and may be sufficient to keep track of the often rapidly evolving and 
severe disturbances in the acute post-traumatic period. In accordance with the previously 
mentioned report, therefore, in the acute stage physicians should perform their own 
preliminary mental status examination to guide the questions to be asked of the clinical 
neuropsychologist. Typically, only brief additional neuropsychological assessment may 
be most useful at this time.
During the early post-acute period after hospital discharge, rehabilitative 
interventions and prevention of psychosocial factors that may exacerbate distress and 
disability may be facilitated by neuropsychological assessment. However, such an 
assessment should not only assert actual disabilities. It should also differentiate between 
the relative extent to which distress and disability are due primarily to the physiological 
effects of brain injury rather than to effects attributable to pre-injury functioning or other 
characteristics. Such information may be important to focus interventions at 
characteristics that hinder long-term psychosocial adjustment. As has recently been 
illustrated by King, Crawford, Wenden, Moss, and Wade (1997), interventions 
following mild and moderate TBI should not be delayed while waiting for "spontaneous 
recovery" during the first 1 to 2 years but should be available within the first 6 months 
after the injury.
In post-acute neurorehabilitation, reasons for a comprehensive 
neuropsychological evaluation of emotional and behavioral disabilities typically exist 
when there are mild or questionable deficits, and when more precise information is 
needed to understand and ascertain the presence of disabilities. Obviously, this may be 
relevant as part of guiding an intervention strategy or constructing a rehabilitation or 
counselling plan, or to advise about returning to school, work or long-term care. Also, 
such an assessment may be important as a means for program evaluation and prognosis.
Finally, an extensive assessment of emotional and behavioral disabilities may 
be obtained when recovery has largely plateaued in the final stages and for questions 
concerning direct as well as secondary consequences of the brain damage, such as in 
litigation.
In conclusion, although a comprehensive neuropsychological assessment of 
emotional and behavioral disabilities is rare in the acute neurological recovery stage, it 
may be appropriate in every following phase.
Can psychological questionnaires facilitate an evaluation of 
emotional and behavioral disabilities?
Objective personality tests are often used to augment the neuropsychological evaluation
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(Report of the Therapeutics and Technology Assessment Subcommittee of the American 
Academy of Neurology, 1996). According to Lezak (1995), objective personality tests 
are self-report instruments of a questionnaire type that restrict the range of responses. 
Typically, patients describe themselves by endorsing those items they claim to be true 
about themselves.
No doubt psychological questionnaires can facilitate the assessment of 
emotional and behavioral disabilities after brain damage. A patient's response to self­
report questionnaires may be particularly helpful after milder injuries, for example, to 
assess the degree of current psychological distress and maladaptive behavior (Schefft, 
Malec, Lehr, & Kanfer, 1997). Indeed, comprehensive psychological questionnaires may 
provide information about the individual's symptomatic status, awareness of problems, 
capability of insight, cooperativeness, response attitudes, accessibility, self-esteem, self 
control, impulsivity, and other individual coping characteristics. Also, they may provide 
a view of the individual's perception and perspective of his or her problems, his or her 
amenability to change, and the motivation for treatment. Eventually, questionnaires tap 
potentially relevant problem areas regarding, for example, intrapersonal functioning, 
interpersonal skills, marital distress, and work.
In conclusion, many problem areas evaluated by psychological questionnaires 
may uncover characteristics that are disabilities, or that my hinder adaptive appraisal and 
coping with regard to the prevailing impairments and disabilities, and as such, constitute 
additional disabilities (see also Figure 1.1). Thus, although such questionnaires do not 
always represent direct measures of emotional and behavioral disabilities, they may be 
helpful in uncovering, identifying and understanding them. Obviously, such knowledge 
may increase the alternatives for preventing or reducing such disabilities.
Do psychological questionnaires measure impairment, disability or 
other characteristics?
There is no uniform answer to this question. Suppose, for example, that questionnaire 
results suggest a depressed mood, memory problems, and a snake phobia. In such a case, 
classification is not self-evident. For example, the examiner should consider that 
depressed patients frequently attribute their cognitive problems to a permanent loss of 
mental powers. This may cause them additional stress (Watts, 1995). The latter may 
further interfere with memory functioning (Putnam, Millis, & Adams, 1996), and, thus, 
may result in additional disabilities. Sometimes classification is more easy. The snake 
phobia may be regarded as an impairment. Obviously, a snake phobia does not have to 
be a disability in modern industrialized society. Thus, the contextual situation and the 
role o f patient perception in symptom formation and maintenance should not be ignored. 
Indeed, many characteristics may, at least partially, be the result o f interacting and 
iterative processes. The answers on questionnaires, therefore, do not lend themselves to
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a direct classification of impairments, disabilities or other characteristics.
Assumptions that should be recognized in administering 
questionnaires to brain-damaged patients
Typically, psychosocial and personality questionnaires are not constructed with the 
intent of administering them to brain-damaged patients. As a consequence, normative 
data are generated with individuals without known cerebral pathology. Therefore, for 
the assessment of emotional and behavioral disabilities after brain damage, these 
instruments should not be used without addressing some pitfalls regarding their use for 
patients with neurological dysfunction.
First o f all, the patient must be able to understand and complete the 
questionnaire under consideration. Although cognitive, behavioral and other 
impairments may be present, this assumption implies that he or she must be sufficiently 
capable of performing cognitive and behavioral skills to reliably complete the 
questionnaire. Accordingly, the examiner should estimate the often restricted capacity 
to take paper-and-pencil tests after brain damage. Obviously, such an achievement 
simply is not possible for many severely brain-injured patients.
Secondly, questionnaires may be useful as long as they take notice of the 
danger of overscoring psychopathology. This is due to the inclusion of items in the 
questionnaire that may reflect manifestations of neurological dysfunction instead of 
psychological or psychosocial maladjustment (Lezak, 1995). However, questionnaires 
inherently hardly considered this complication.
Finally, one should recognize the danger of underscoring certain disabilities, 
resulting from the effects of impaired cognition and self-awareness. These may be 
manifested by responding to items in such a way that it may give an inappropriately 
benign self-report. For example, patients with frontal lobe or temporal lobe pathology 
are not readily characterized by responses to standard personality inventories (Alfano, 
Paniak, & Finlayson, 1993). Typically, the answers given by such patients may not 
register a significant discrepancy between the patient's self-concept and reality (Eslinger
& Damasio, 1985). However, these patients may have disabilities in carrying out 
personal, social and professional responsibilities, although evidence for cognitive 
disorders as can be observed on formal assessment was not observed. Therefore, these 
patients may easily be misjudged as malingering instead of presenting the result o f a 
physiologically induced behavior disturbance. In administering questionnaires to brain­
damaged patients, it is stressed that knowledge about brain-behavior relationships 
becomes crucial when profound changes of behavior need to be explained, but when, for 
example, there is a lack of significant elevations on any personality questionnaire scale. 
Hence, when properly interpreted, questionnaires may be used in the previously 
described cases for a different objective, for example, to assess the discrepancy between
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self-perception and the perception of the patient by others.
Why the MMPI-2?
The MMPI-2 was chosen for several reasons. First, the questionnaire is comprehensive. 
This is important since emotional and behavioral disabilities after brain damage are too 
diverse to justify reliance upon instruments with a narrow, one dimensional scope.
Unfortunately, comprehensive instruments to assess emotion and personality 
in neurological patients have not been specifically developed to investigate personality 
issues in brain-damaged patients (e.g., see Cripe, 1997). So far, the 30 item one­
dimensional Wimbledon Self-Report Scale (Coughlan & Storey, 1988) is one of the few 
exceptions that have been developed to evaluate emotional state and mood disturbance 
for people with neurological illness. This was accomplished by excluding all questions 
about somatic symptoms and cognitive deficits. Although this approach could be fruitful 
for the development of a comprehensive assessment instrument, the enormity of the task 
will probably mean that such a measurement will not be available in the near future. 
Therefore, the development of an adaptive approach for MMPI-2 administration to 
brain-damaged patients may be a rational and pragmatic alternative.
Secondly, the MMPI-2 (and the MMPI) is commonly used in neuro­
psychological examination (Cripe, 1997; Jarvis & Barth, 1994). Indeed, the 
measurement may be helpful in characterizing psychosocial and personality factors 
necessary to understand cognitive test performance as well as overall psychological 
functioning (Putnam, Millis, & Adams, 1996). Elevated profiles may alert the examiner 
to factors other than brain dysfunction that may influence patient performance. In 
clinical practice, this measure provides multiple means to estimate the extent to which 
emotional state, motivation, psychiatric symptoms, and behavioral predispositions affect 
the person's adaptation in daily life. It renders, for example, a view of the individual's 
awareness and perspective of his or her problems, response attitudes, motivation for 
treatment, interpersonal skills, environmental resources, capability of insight, and 
amenability to change. In short, the MMPI-2 can be used to examine problem areas that 
may have to be addressed if  rehabilitation is to succeed.
Thirdly, Dutch adaptations of comprehensive test instruments commonly used 
to assess personality factors are rare. However, in 1993 the MMPI-2 has been translated, 
standardized and normalized for the Netherlands and the Dutch speaking part of 
Belgium (Derksen, De Mey, Sloore, & Hellenbosch, 1995). In addition, future research 
will be directed toward validation of the Dutch version of the MMPI-2 (Derksen & De 
Mey, 1994).
Fourthly, the MMPI-2 is embedded in a rich international body of clinical and 
research experience. The original purpose of the MMPI, first published in 1943, was to 
provide an efficient and reliable way of assigning differential psychodiagnostic labels
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by means of a group-administered paper-and-pencil personality inventory. In the 1930s, 
these labels were believed to be discrete psychiatric types (Graham, 1993). However, 
additional research and clinical use revealed that the MMPI was not successful in terms 
of its original purpose. Therefore, this objective was abandoned early. In the following 
decades, clinical as well as empirical research produced over 10 000 MMPI-related 
publications (Derksen & De Mey, 1994). A revised version, the MMPI-2, was published 
in 1989 (Butcher, Dahlstrom, Graham, Tellegen, & Kaemmer, 1989). Subsequently, it 
has proved possible to use the questionnaire to generate behavioral descriptions and 
inferences about normal subjects and patients. According to Graham (1993), it is this 
behavioral description approach with respect to the use of the MMPI in everyday 
practice that has led to its popularity among practicing clinicians.
In conclusion, since the MMPI-2 could be regarded as a potential instrument for the 
facilitation of a disability-oriented assessment, we performed a study to reduce the 
danger of overscoring psychopathology and personality disorders. In Chapter 6, a 
procedure is described by which neurological relevant items (NRIs) in the MMPI-2 are 
selected. It is argued that these NRIs are likely to reflect the sequelae of neurological 
pathology instead of psychological functioning in patients with diseases of the central 
nervous system. The identification of these items is important, for in clinical practice 
these must be interpreted as being the possible result of the brain dysfunction. Chapter
7 presents an investigation of the effects of the endorsement of the selected NRIs on 
MMPI-2 results in groups of patients with different cerebral etiologies. In order to make 
the MMPI-2 administration to brain-damaged patients more appropriate, the chapter 
ends with a proposal for an adjustment procedure for the evaluation of NRI- 
endorsement.
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Summary
The assessment of psychological and psychosocial adjustment after brain damage is 
regarded as an important aspect of rehabilitation. However, the administration of widely 
used self-report questionnaires, such as the Minnesota Multiphasic Personality 
Inventory-2 (MMPI-2), is restricted because of the danger of overscoring 
psychopathology and personality disorders. This is due to the inclusion of items 
reflecting manifestations of neurological dysfunction. Earlier investigations revealed 
variable neurologically relevant items (NRIs), within and between discrete cerebral 
etiologies for the MMPI as well as the first part of the MMPI-2. In this study, 10 
neuropsychologists, 10 neurologists, 10 psychiatrists, and 10 physiatrists identified NRIs 
in the complete MMPI-2. An item was considered to be an NRI based on professional 
expertise as well as type of brain damage. Based on a substantial inter-rater agreement 
index, four sets of clinical relevant NRIs were selected: one for brain damage in general 
and three partially overlapping sets for stroke, traumatic brain damage, and whiplash. 
Thus, the findings of this study unveil items which may indicate bona fide symptoms or 
manifestations related to neurological damage or dysfunction, rather than reflecting 
psychopathology or personality disorders. It is advocated to develop an interpretative 
approach to correct for the impact of these NRIs on MMPI-2 scores.
Introduction
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This article deals with the identification and selection of neurologically relevant items 
in a self-report questionnaire, the Minnesota Multiphasic Personality Inventory-2 
(MMPI-2; Butcher, Dahlstrom, Graham, Tellegen, & Kaemmer, 1989). It is aimed at 
facilitating a valid evaluation of personality, adjustment and emotional status after brain 
damage in general and in particular after stroke, traumatic brain damage, and whiplash 
(flexion-extension injury of the cervical spine).
The assessment of personality and personal adjustment after brain damage is 
regarded as an important aspect of neuropsychological rehabilitation. To be able to 
evaluate the patient's skills and performance, information is needed about the extent to 
which emotional state, motivation and characterological predispositions may influence 
the patient's behaviour. Often, this information is acquired by self-report tests of 
personality and emotional status, such as the Symptom Check List-90-R (Derogatis, 
1983), the Beck Depression Inventory (Beck, 1987), and the MMPI-2.
Although these inventories are widely used, they have some practical 
limitations. For example, due to cognitive and sensorimotor impairments, brain-damaged 
patients may manifest a restricted capacity in taking a paper-and-pencil test such as the 
MMPI-2. A more important danger lies in the overscoring of psychopathology, mood 
disorders, and personality disorders for brain-damaged patients who actually complete 
such questionnaires (Gass, 1991; Lezak, 1995). With regard to the MMPI-2, the risk of 
overscoring psychopathology is grounded in the method of test construction: Using a 
criterion-keyed methodology, items were selected that effectively discriminated between 
a normal and a psychiatric population (Graham, 1993; Greene, 1991). This was done 
regardless of item's possible association with neurological problems that are unrelated 
to psychopathology or personality disorders. Indeed, several authors (e.g., Chelune & 
Moehler, 1986; Coughlan & Storey, 1988; Gass & Lawhorn, 1991; Gass & Russell, 
1991; Prigatano, 1987; Woessner & Caplan, 1995) describe items which seem to reflect 
the sequelae of neurological pathology instead of psychological functioning. These items 
concern issues such as attention and concentration deficits, memory problems, headache, 
dizziness, visual disorders, paralysis, and motor impairments. For example, it is often 
justifiable to interpret an affirmative response of a brain-damaged patient to item 31, "I 
find it hard to keep my mind on a task or job", as a manifestation of an attentional 
disorder. As a consequence, the endorsement of this and similar items is liable to give 
false positive results on scales and subscales that include these neurologically relevant 
items, so-called NRIs (Gass & Russell, 1991).
The problem of a suspected inflation of test scores may be solved in three ways. 
First, self-rating scales may be developed that address only feelings and avoid enquiries 
about somatic symptoms, cognitive deficits and the ability to participate in former 
activities. The 30 item Wimbledon Self-Report Scale (WSRS) (Coughlan & Storey, 
1988) is an example of such a scale, and is developed to appraise emotional state and 
mood disturbances in people with neurological illness. Although it is not exceptional to 
use unidimensional measurements such as the WSRS, psychological problems after
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brain damage are to diverse to justify reliance upon narrowly focused test instruments.
Secondly, the experienced clinician may estimate the impact of neurologic 
symptoms and accordingly adjust elevated scores on questionnaires. However, such a 
procedure is not standardized and a great inter-observer variance would be expected. 
This obviously afflicts the reliability and validity of the questionnaires in the before 
mentioned populations.
Thirdly, an interpretative strategy may be developed in order to correct the 
impact of NRIs. This has been done for widely used instruments, such as the SCL-90-R 
(Woessner & Caplan, 1995), the MMPI (Alfano, Finlayson, Stearns, & Neilson, 1990; 
Alfano, Paniak, & Finlayson, 1993; Gass & Lawhorn, 1991; Gass Russell, & 1991), and, 
partially, for the MMPI-2 (Gass, 1991; 1992).
All of the above strategies have a common characteristic of correcting for items 
which could potentially expose valid symptoms or manifestations of neurologic damage 
or dysfunction. The third option, an adjusted interpretative strategy for current 
instruments seems highly attractive because it preserves the application of empirical 
knowledge and clinical experience accumulated by such instruments. However, for the 
MMPI(-2), the number of selected NRIs varies across studies, ranging from 14 to 44 
items (Alfano et al., 1990, 1993; Gass, 1991, 1992; Gass & Lawhorn, 1991; Gass & 
Russell, 1991). Furthermore, distinctive selection procedures reveal different NRIs for 
the same etiological categories (e.g., Alfano et al., 1990; Gass, 1991; Gass & Russell,
1991), and similar selection methods produce dissimilar NRIs for discrete cerebral 
etiologies (e.g., Gass 1991, 1992; Gass & Lawhorn, 1991). Also, the MMPI-2 has not 
yet been used in his original form (Gass, 1992; Gass & Lawhorn, 1991)
The question is whether the kind of selection procedure or the type of brain 
damage must be held responsible for the discrepancies in items selected as NRIs. But 
what is evident is that at the moment it is unsafe to rely on earlier results when 
correcting for the impact of neurologically relevant items in the MMPI-2.
The primary objective of the present study was to identify NRIs for the 
complete 567 item pool of the MMPI-2. In addition, we wanted to investigate whether 
the selected NRIs were independent of the type of brain damage. This is o f relevance 
because if this were the case, the use of one sole corrective interpretative approach for 
all brain-damaged patients would be justified. In accordance with earlier studies, the 
present investigation focused on two major diagnostic categories, as defined by 
incidence rates, namely, traumatic brain injury and stroke (e.g., Van Balen, Mulder, & 
Keyser, 1996). Whiplash was included as a third diagnostic category, which is important 
not only in terms of incidence rate but also because of controversies about etiological, 
clinical and forensic matters (e.g., Miller, 1996; Radanov & Dvorak, 1996; Sweeney,
1992)
In addition, since the reliance on only a few specialists of one profession could 
possibly result in personal and professional preferences, it was thought sensible to 
investigate whether the professional background of the expert is a relevant variable in
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Method
Subjects
Forty experts (10 neuropsychologists, 10 neurologists, 10 psychiatrists, and 10 
physiatrists) were invited and agreed to participate in this study. All experts were 
certified in their respective specialty area.
These experts, all familiar with brain-damaged patients, were asked for their 
opinion on NRIs. It was assumed that NRIs uncovered by representatives of more than 
one profession would be more valid than NRIs identified by only one type of expert. 
Moreover, by consulting specialists o f different professional backgrounds, it could be 
investigated whether the profession of the expert is a relevant factor in identifying NRIs. 
Material
The MMPI-2 has been translated, normalized and standardized for Belgium and the 
Netherlands (Derksen, De Mey, Sloore, & Hellenbosch, 1995). All specialists were 
requested to examine the booklet form of the Dutch translation of the standard 567-item 
version of the MMPI-2 (Sloore, Derksen, Hellenbosch, & De Mey, 1993).
Procedure
We asked the experts "to imagine patients with diseases of the central nervous system 
in general and subsequently to identify the items of the questionnaire that, in their 
opinion, reflected possible symptoms or manifestations of neurological damage or 
dysfunction." This question was repeated for patients with traumatic brain damage, 
stroke, and whiplash. Thus, all raters examined the 567 items of the MMPI-2 for four 
patient groups. An item was scored 1 if  it was regarded as an NRI, and 0 if it was 
considered a non-NRI.
The following procedure was conducted to identify and select NRIs. 
Preliminary analyses investigated overall effects with respect to inter-rater agreement 
and frequencies of NRI endorsement for all MMPI-2 items. We investigated whether 
considering an item as an NRI was dependent on patient group, expert group or an 
interaction between these two. The overall effects warranted further steps.
First, items were identified that could be considered as NRIs or non-NRIs 
without additional analysis; these items had an inter-rater agreement percentage of at 
least 70% over all 40 experts. Secondly, unweighed group kappa coefficients were 
calculated for all remaining items that had a lower inter-rater agreement in either 
direction, NRI or non-NRI. Thirdly, o f these, items were identified and selected as an 
NRI with a mean inter-rater agreement of 70% or more for at least two expert groups. 
Steps one to three were repeated for all patient groups. Fourthly, those NRIs were 
identified which would be of relevance with respect to their potential influence on scaled 
MMPI-2 scores if  endorsed in the scored direction ("true" or "false"), and which were
id e n tify in g  N R Is .
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the involved MMPI-2 scales for these items. Finally, as a result of this stepwise 
procedure, four sets of clinical relevant NRIs for different neurological patient groups 
were selected.
Statistical analysis
Data sets were evaluated by multivariate analysis o f variance (MANOVA), inter-rater 
reliability measures, and Poppings' AGREE procedure, which is a modification of 
Cohens' kappa (1960). The latter method has been developed for the assessment of 
agreement among more than two raters.
Results
In order to investigate whether considering an item as an NRI is dependent on patient 
group (brain damage, stroke, traumatic brain injury, whiplash), expert profession 
(neuropsychologists, neurologists, psychiatrists, and physiatrists), or an interaction 
between these two factors, NRI endorsement frequencies were calculated for each item 
per expert profession. Thus, for each item the endorsement frequencies per expert 
profession ranged from zero to 10. This was carried out for each patient group. A two- 
factorial MANOVA, with mean frequency of NRI endorsement over all items as the 
dependent variable and Expert profession (neuropsychologists, neurologists, 
psychiatrists, and physiatrists) and Patient group (brain damage, stroke, traumatic brain 
injury, whiplash) as the factors, revealed significant main effects for Expert profession: 
(F(3,2264) = 22.93, p  < 0.000); Patient group: (F(3,6792) = 256.72, p  < 0.000), as well 
as a significant interaction (F(3,9) = 6.47, p  < 0.000).
Figure 6.1 shows the mean NRI endorsement over all 567 MMPI-2 items for 
each expert profession for each patient group. For each expert profession, physiatrists 
and neuropsychologists on the one hand showed significantly higher levels of NRI 
endorsement than neurologists and psychiatrists on the other, being highest for 
physiatrists (M = 1.52, SD  = 2.42), followed by neuropsychologists (M = 1.40, SD  = 
2.22), neurologists (M = 0.85, SD  = 1.60), and psychiatrists (M = 0.81, SD  = 1.60).
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2.1
Brain damage, general Stroke Traumatic brain damage Whiplash 
PATIENT GROUPS
A ----- Physiatrists ----- ■----- Psychologists
+  —  Neurologists —  • ----- Psychiatrists
Figure 6.1. Mean endorsement frequencies over all MMPI-2 items for patient 
groups and expert profession groups.
The frequency of NRI endorsement over all expert professions is highest for brain 
damage in general (M = 1.49, SD  = 2.35), followed by traumatic brain damage (M =
1.18, SD  = 1.99), stroke (M  = 1.06, SD  = 1.87), and whiplash (M = 0.86, SD  = 1.75). 
This rank order is the same for all expert professions. Obviously, these low values for 
mean NRI endorsements demonstrate that the majority of the MMPI-2 items are non- 
NRIs.
The preliminary analyses above warranted further study to consider the 
differences in NRI item endorsement between expert professions, and to identify the 
NRIs for each patient group. Initially, items were identified that could be considered 
as NRIs or non-NRIs by accomplishing an inter-rater agreement percentage of at 
least 70% over all experts (n = 40) within that patient group. This is regarded as a 
"substantial" inter-rater agreement. Although this index ignores chance agreement, it 
is a clearly interpretable measure of reliability because, within 40 raters, a 70% 
agreement can hardly be due to chance (p < 0.0000). For brain damage in general, 
the majority of expert professionals rated the following 33 items as NRIs: 10, 23, 31, 
40, 53, 57, 93, 101, 106, 116, 146, 147, 149, 164, 165, 176, 177, 179, 180, 182, 213, 
247, 255, 295, 308, 325, 341, 464, 472, 475, 525, 533, and 565. Thus, for these 
items, at least 28 out of 40 raters identified them as possible symptoms or 
manifestations of neurological damage or dysfunction in general. However, 
employing this index for stroke, traumatic brain damage, and whiplash, the number 
of NRIs was 14, 13, and 6, respectively.
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Table 6.1. Identified NRIs for different Patient groups by at least 70% of all experts 
(x), or by 70% or more in at least two specified Expert groups.
Item
brain damage, 
geniral
stroke or 
CVA
traumatic whiplash 
biain damage
003 Pr Pr
010 x Pr Pr Pr
018 Pn
023 x x
031 x Ppr x x
038 Pr Pnr
039 Pr Pr
040 x Pnr
045 Pr Pr
053 x Pr
057 x x
091 pr pr
093 x Pr Pr
101 x x
106 x x Pr
116 x Pnr
141 Pr Pr Pr Pr
146 x x
147 x x x
149 x x
152 Pr Pr
164 x x
165 x x x Pnr
168 Pr Pr
173 Pr
176 x Pr x
177 x Pnp Ppr
179 x Pr Pr
180 x Ppr x
182 x Pnr
213 x x
224 Pr Pr
229 Pnr Pnr Pr
247 x x Ppr
249 Pr
252 Pr
255 x Ppr
295 x x Ppr
299 Ppr Pr Ppr
308 x Pn Pnr
309 Pr Pr Pr Pr
325 x Ppr x Pr
341 x x x Pr
404 Pr
444 Pr
464 x Pr
472 x x x Ppr
475 x x x Pr
476 Pr
525 x x x Pr
533 x x x Pr
536 Pr
561 Ppr Pr
565 x pr x Pr
n = 54 26 28 28
P = neuropsychologists; n = neurologists; p = psychiatrists; r = physiatrists; x = P,n,p, & r. 
Note. Bold items should be abandoned in the ultimate NRI sets. See page 130 for explanation.
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Apparently, several items which could be selected as either NRI or non-NRI remain 
which have a lower inter-rater agreement. For each patient group, this number is 
different: brain damage in general, 133; stroke, 92; traumatic brain damage, 116; and 
whiplash, 83. For these items, the unweighed group kappa coefficients were 
calculated for each expert profession, ranging from 0.0975 to 0.1862. This reflects 
only a slight inter-rater agreement for all expert professions, regardless the kind of 
brain dysfunction, and suggesting a substantial variation in inter-rater agreement for 
these remaining items. Therefore, in the next step, items were identified which 
achieved an inter-rater agreement percentage of at least 70% for at least two expert 
groups for brain damage in general. These items were: 3, 18, 38, 39, 45, 91, 141,
152, 168, 173, 224, 229, 249, 252, 299, 309, 404, 444, 476, 536, and 561 (n = 21). 
Thus, a total o f 54 items (33 + 21) were identified for the patient group "brain 
damage in general" which could be considered as neurologically relevant for brain 
damage in general. See the Appendix for the content of these items.
Since preliminary investigation revealed that considering an item as an NRI 
may be dependent on patient group as well as on expert opinion, a two-factorial 
MANOVA with difference contrasts was conducted on each of the 54 items 
mentioned in the Appendix to explore main effects of patient group in the pattern of 
frequency of NRI endorsement. The Pillais multivariate test of significance for the 
interaction was non-significant for all these items but one (item 252, p  = 0.036).
Thus, on the whole, expert profession by patient group interaction effects were 
absent. In addition, significant patient group effects can be observed for all items, 
with the exception of the items 10, 141, and 152. Significant expert profession effects 
are revealed for 11 items: 3, 39, 93, 141, 165, 180, 229, 252, 309, 444, and 475.
Thus, patient group seems to determine the inclusion of an item as an NRI more often 
than the interpretation of relevance based on the professional background of the 
experts.
To uncover the NRIs for stroke, traumatic brain damage, and whiplash, the 
same procedure as used for the identification of NRIs for brain damage in general 
was repeated. In Table 6.1, the joint results o f these analyses are presented. Table 6.1 
also shows which expert professions endorsed the item as an NRI if  the first criterion 
(70% agreement over all raters, n  = 40) was not achieved, but if an inter-rater 
agreement percentage of at least 70% for two expert professions was obtained. Thus, 
substantially different sets of NRIs are recognized for specified neurologic patient 
groups.
Further investigation revealed that 26 out of 42 MMPI-2 scales (62%) 
include NRIs, and that many NRIs contribute to more than one MMPI-2 scale (range 
0-13). For example, item 165, "My memory seems to be all right (false)" is included 
in the scales 2-D, 7-Pt, 8-Sc, and PS. See Table 6.2 for an overview of scales which
Table 6.2. Item contribution to MMPI-2 scales if  endorsed in the scored direction (t = true, f  = false).
Item F 1-Hs 2-D 3-Hy 4-Pd 6-Pa 7-Pt 8-Sc 9-Ma 0-Si ANX OBS DEP HEA
003 f f f f
010 f f f
018 t t t t t
023 t t t t
031 t t t t t t t
038 t t t t
039 t t t t
040 t t
045 f f f f
053 t t
057 f f
091 f f f f
093
101 t t t
106 f f f
116
141 f f f f
146 t t t
147 t t t
149 t t
152 f f
164 f f f
165 f f f
168 t t t
173 f f
176 f f f
177 f
179 f f f f
f f f 
f
t
t t t 
t t
Item F 1-Hs 2-D 3-Hy 4-Pd 6-Pa 7-Pt 8-Sc 9-Ma 0-Si ANX OBS DEP HEA ANG LSE WRK A R MAC-R Es Re Mt PK PS APS
Table 6.2. (continued)
Item F 1-Hs 2-D 3-Hy 4-Pd 6-Pa 7-Pt 8-Sc 9-Ma 0-Si ANX OBS DEP HEA ANG LSE WRK A R MAC-R Es Re Mt PK PS APS
180
182
213
224
229
247
249
252
255
295
299
308
309 
325 
341 
404 
444 
464 
472
475
476 
525 
533 
536 
561 
565
Item F 1-Hs 2-D 3-Hy 4-Pd 6-Pa 7-Pt 8-Sc 9-Ma 0-Si ANX OBS DEP HEA ANG LSE WRK A R MAC-R Es Re Mt PK PS APS
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include NRIs. This Table presents all NRI by scale combinations, if endorsed in the 
scored direction.
The following 16 MMPI-2 scales do not include NRIs: L, K, Mf, FRS, BIZ, 
CYN, ASP, TPA, SOD, FAM, TRT, O-H, Do, GM, GF, and AAS.
In the final stage, as a result of the above described stepwise procedure, four 
sets of clinical relevant NRIs (in terms of influence on MMPI-2 scales) were selected 
for different neurological patient groups. Three items (116, 213, and 533, bold face 
type in Table 6.1) were excluded because of difficulties in asserting how such items 
influence the scales. Three other items (93, 444, and 536, bold face type in Table 
6.1) were not included in the sets because, when scored in the displayed direction, 
they are not found in any of the current MMPI-2 scales. Thus, their endorsement 
would have no influence on scaled scores.
Discussion
As in earlier studies (e.g., Alfano, Paniak, & Finlayson, 1993; Gass & Lawhorn, 
1991; Gass & Russell, 1991), the findings of this study unveil MMPI-2 items which 
may indicate bona fide symptoms or manifestations related to neurological damage 
or dysfunction, rather than just reflecting psychopathology or personality disorders.
Effects over all 567 items, as well as item specific results, have been 
presented. With respect to the complete item pool, the results show that whether an 
arbitrary MMPI-2 item is considered to be neurologically relevant is dependent on 
the professional background of the expert as well as on the patient group. More items 
were seen as neurologically relevant by physiatrists and neuropsychologists in 
comparison to neurologists and psychiatrists. In addition, with respect to the 567 
items of the MMPI-2, all expert professions identified more items as being 
neurologically relevant for brain damage in general than for stroke, traumatic brain 
damage, or whiplash.
The procedure followed in this study revealed four sets of NRIs: One for 
brain damage in general, and three partially overlapping sets for the specific patient 
groups. Thus, manifestations of neurologic dysfunction may alter MMPI-2 7-scores 
or profile configurations in a different way for distinct brain diseases.
With respect to the selection method utilized in this investigation, two 
indices were chosen to evaluate an item as a potential NRI. The first one was an 
inter-rater agreement of at least 70% of all the experts (n = 40). This is consistent 
with the minimum levels of 67% inter-rater agreement in Alfano et al. (1990), Gass 
and Russell (1991), and Taylor (1970). The second index required an inter-rater 
agreement of at least 70% within two or three expert professions (n = 20 or 30). The 
use of this second index was warranted because, although some items did not reach
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the 70% criterion when all expert professions were considered, these items represent 
well-known disabilities after brain damage, resulting from organically determined 
pathology or impairments. An example is item 224, which refers to pain. Although 
this item did not attain a 70%-rating, it is recognized that pain sensation as a primary 
consequence may be heightened to an overwhelming degree with some kinds of 
thalamic damage (Clifford, 1990) and as a secondary consequence after stroke 
accompanying a frozen shoulder (Davis, Petrillo, Eichberg, & Chu, 1977).
The differences found between the four expert professions, or omissions 
such as described above, are not always easy to understand. Although one should 
keep in mind that these differences do not pertain to individuals but to different 
groups of expert professionals, we suggest some tentative explanations. Many 
neurologists, for example, could be considered predominantly so-called "organ 
specialists," fascinated by diseases of the brain and its impaired functions, whereas 
physiatrists and clinical neuropsychologists, predominantly working in rehabilitation, 
deal mainly with the long-term sequelae of diseases in terms of disabilities and 
handicaps. The psychiatric ratings may be explained by the reliance on diagnostic 
classification systems, such as the Diagnostic and Statistical Manual of Mental 
Disorders, that allow little leeway in describing the symptoms of brain-damaged 
patients in non-psychiatric terms. In addition, some items, such as item 141 ("During 
the past few years I have been well most of the time"), could possibly be included 
more often by physiatrists and neuropsychologists than by neurologists because the 
former are more likely to have seen a particular selection of neurologic patients, and 
they also see such patients at later stages in the aftermath of brain damage.
The differences between expert professions may, indeed, be further 
explained by the structure of the health care system in the Netherlands. The treatment 
approach which is oriented toward daily life problems may give rehabilitation 
professionals more opportunity to look at brain behaviour relations from many 
different points of view. There are for this two reasons. First, the amount of time 
spent with a selected group of brain-damaged patients (i.e. those referred for 
rehabilitation) may, on average, be considerably longer as compared to the lenght of 
the contact that a neurologist or a psychiatrist has with a brain-damaged patient. 
Secondly, patients following rehabilitation programmes can be observed in many 
different activities: physical exercises, ADL-activities, householding, communicative 
and social skills programmes, sports, cognitive remediation, community and job re­
entry programmes, and so on. Therefore, experts working in rehabilitation might be 
in a better position to recognize certain symptoms or behavioral manifestations that 
are phrased in the MMPI-2 as possibly reflecting consequences of brain damage. 
Furthermore, such manifestations may be clinically latent in other situations and 
under other conditions.
In our opinion, no single discipline can adequately assess the consequences 
of brain dysfunction. The types of brain dysfunction being examined do not result in
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a steady and uniform set of neurobehavioral sequelae or symptoms. The "model" 
patient encountered by each profession may have been the mostly likely target for 
item selection. Table 6.1 clearly shows that for different patient groups many NRIs 
would not have been selected if, for example, only neurologist's and psychiatrist's 
ratings had been included. Therefore, we argue that the reliability of the selection is 
heightened by the use of ratings from the four main brain-behaviour professions 
working in the clinical neurosciences.
Although several items presented by others were not selected in our study, 
we consider the present results to be relevant. First, all NRIs in the Gass' studies that 
were not selected in this investigation, were considered as neurologically relevant by 
(far) less than 50% of the expert professionals. Item 47 for example, "I am almost 
never bothered by pains over my heart or in my chest," was included by only 10% of 
the actual raters. Secondly, in this study, the complete MMPI-2 was included, which 
resulted in additional NRIs that were not, nor could not have been selected in the 
other studies. Thirdly, in rating the NRIs, the number of consulted experts, and the 
professional roots of these experts differ substantially from earlier studies. For 
example, Gass and Russell (1991) considered an item to be relevant if two 
neurologists classified the item as appropriate for at least 1 out of 4 patients with 
head injury. The fact that only 3 specialists were consulted, does not sufficiently 
protect against personal preferences. Furthermore, the possibility of a high 
proportion of inter-rater agreement by chance needs to be considered. In this study, 
with 40 raters, this factor is negligible. Fourthly, the selection of NRIs is based on 
item content instead of on the discriminative power of individual items between a 
normative sample and patients, or on the endorsement frequency by groups of 
patients. That method was used, for example, by Alfano, Paniak, and Finlayson
(1993). Such a selection strategy is debatable for two reasons. The patient sample 
may be disproportionally heterogeneous, which will inevitably lead to a biased NRI 
selection. Moreover, even if the frequency of endorsement of potential NRIs does not 
differentiate patients from a normative sample, it should not be abandoned apriori. In 
our opinion, at last, clinical relevance of an item as an NRI should not be defined by 
frequency rates but by content. Even if the endorsement of an NRI is seldom, it still 
is an NRI. Fifthly, unlike earlier studies, in this investigation the variable "expert 
profession" is constant for all patient groups. In addition, mean endorsement 
frequencies over all MMPI-2 items show that the expert professions give the same 
rank for the patient groups. Therefore, the results unambiguously reveal that the 
selected NRIs for circumscribed patient groups are primarily dependent on the type 
of brain damage and the accessibility to the profession of observing brain behavior 
relations in a particular health care system.
This study was aimed at selecting NRIs within the MMPI-2 for brain 
damage in general, and for stroke, traumatic brain damage and whiplash in particular. 
Once selected, the question raised is how to appropriately correct for NRIs.
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Therefore, in a subsequent investigation, we will study the effects of endorsing NRIs 
on Scale-scores and on profile configurations for brain-damaged patient groups. In 
addition, we intend to provide a neurocorrective approach based on the complete 
MMPI-2 item pool.
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Appendix
Identified neurologically relevant items (NRIs) in the MMPI-2 for each item if 
srCrrsed in the scored direction = tree, F = ia/ss)
003 I wake up fresh and rested most mornings (F).
010 I am about as able to work as I ever was (F).
018 I am troubled by attacks of nausea and vomiting (T).
023 At times I have fits of laughing and crying that I cannot control (T).
031 I find it hard to keep my mind on a task or j ob (T).
038 I have had periods of days, weeks, or months when I couldn't take care of things because I 
couldn't "get going."(T).
039 My sleep is fitful and disturbed (T).
040 Much of the time my head seems to hurt all over (T).
045 I am in just as good physical health as most of my friends (F).
053 Parts of my body often have feelings like burning, tingling, crawling, or like "going to sleep" 
(T).
057 I hardly ever feel pain in the back of my neck (F).
091 I have little or no trouble with my muscles twitching or jumping (F).
093 Sometimes when I am not feeling well I am irritable (T).
101 Often I feel as if there is a tight band around my head (T).
106 My speech is the same as always (not faster or slower, no slurring or hoarseness) (F).
116 Often I can’t understand w hy I have been so irritable and grouchy (T).
141 During the past few years I have been well most of the time (F).
146 I cry easily (T).
147 I cannot understand what I read as well as I used to (T).
149 The top of my head sometimes feels tender (T).
152 I do not tire quickly (F).
164 I seldom or never have dizzy spells (F).
165 My memory seems to be all right (F).
168 I have had periods in which I carried on activities without knowing later what I had been doing 
(T).
173 I can read a long time without tiring my eyes (F).
176 I have very few headaches (F).
177 My hands have not become clumsy or awkward (F).
179 I have had no difficulty in walking or keeping my balance (F).
180 There is something wrong with my mind (T).
182 I have had attacks in which I could not control my movements or speech but in which I knew 
what was going on around me (T).
213 I get mad easily and then get over it soon (T).
224 I have few or no pains (F).
229 I have had blank spells in which my activities were interrupted and I did not know what was 
going on around me (T).
247 I have numbness in one or more places on my skin (T).
249 My eyesight is as good as it has been for years (F).
252 Everything tastes the same (T).
255 I do not often notice my ears ringing or buzzing (F).
295 I have never been paralyzed or had any unusual weakness of any of my muscles (F).
299 I cannot keep my mind on one thing (T).
308 I forget right away what people say to me (T).
309 I usually have to stop and think before I act even in small matters. (T).
325 I have more trouble in concentrating than others seem to have (T).
341 At periods my mind seems to work more slowly than usual (T).
404 I have no trouble swallowing (F).
444 I am a high-strung person (T).
464 I feel tired a good deal of the time (T).
472 I am greatly bothered by forgetting where I put things (T).
475 Often I get confused and forgot what I want to say (T).
476 I am very awkward and clumsy (T).
525 Everything is going on too fast are around me (T).
533 I forget where I leave things (T).
536 If  I get upset I’m sure to get a headache (T).
561 I usually have enough energy to do my work (F).
565 It takes a great deal of effort for me to remember what people tell me these days (T).
Note. Bold items should be abandoned in the ultimate NRI sets. See page 130 for explanation.
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Summary
Administration of the Minnesota Multiphasic Personality Inventory-2 (MMPI-2; 
Butcher, Dahlstrom, Graham, Tellegen, & Kaemmer, 1989) to etiologically different but 
neurologically stabilized brain-damaged outpatients (n = 137), as conventionally 
practiced, revealed significant indications for psychological maladjustment. An 
adjustment for the endorsement of etiology-specific selected items, pertaining to 
traumatic brain injury (TBI), stroke, and whiplash, was considered necessary because 
these items may represent potentially valid symptoms or manifestations of neurological 
damage or dysfunction. With this corrective approach, based on the complete MMPI-2 
item pool, T-score elevations could at least in part be attributed to symptoms associated 
with brain disorder, regardless the type of brain damage. Similarly, after prorated 
correction for the endorsement of neurologically relevant items (NRIs), code typing 
appeared to be substantially changed with respect to both occurrence and content of the 
codetypes. The validity of the NRI concept was enhanced by comparison of NRI/non- 
NRI endorsement ratios of TBI patients with those of non-neurological diagnostic 
categories, including anxiety and somatoform disorders. To prevent unjustified 
interpretations when administering the MMPI-2 to brain-damaged patients, an 
adjustment procedure for NRI-endorsement is proposed, and difficulties in interpretation 
are discussed.
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Introduction
To understand the multiple determinants of functional disability and psychosocial 
maladjustment after brain injury, mood and personality assessment often can provide 
elucidating information (Kay, 1992; Kendall & Terry, 1996; Lezak, 1995). 
Traditionally, this evaluation is predominantly realized by behavioral observation and 
clinical interviewing of the patient and relatives. However, one might prefer to add 
questionnaires (e.g., see Greffenstein, Gola, & Baker, 1995), such as the Minnesota 
Multiphasic Personality Inventory-2 (MMPI-2; Butcher, Dahlstrom, Graham, Tellegen, 
& Kaemmer, 1989). This questionnaire may be employed to screen for emotional state, 
psychopathology, and personality disorders that might not have been reported during the 
interview or that might have been obscured by the patient. It may also be used to 
understand how a person is psychologically affected by medical problems (Graham, 
1993). Thus, it may help clinical interpretation. In addition, in rehabilitation planning 
the MMPI-2 may be helpful in examining psychological strengths and assets, as well as 
in finding problem areas that have to be addressed if rehabilitation is to succeed.
Since the MMPI-2 was not specifically developed for administration to the 
brain-damaged population, concerns have been raised about MMPI(-2) interpretation 
for patients with neurological disorders (Cripe, 1997; Cripe, Maxwell & Hill, 1995). 
According to Graham (1993), the expected MMPI-2 profiles for medical patients in 
general should be interpreted as being within normal limits when T-scores on scales 
1(Hs), 2(D), and 3(Hy) are situated between 55 and 60, with T-scores near 50 on the rest 
of the clinical scales. Nevertheless, a major potential weakness seems to remain with 
respect to brain-damaged patients. Several authors reported that some of the deviation 
in the scores of these patients may have to do with items pertaining to symptoms of the 
cerebral disorder itself (e.g., Alfano, Paniak, & Finlayson, 1993; Dodrill, 1986; Gass, 
1991, 1992; Gass & Lawhorn, 1991; Lezak, 1995). This means that elevated T-scores 
could be attributed to the endorsement of items related to symptoms associated with the 
direct sequelae of neurological pathology instead of with aberrant psychological 
functioning. As a result, the unadjusted administration of the MMPI-2 to the brain­
damaged population may over-estimate psychopathology, mood disorders and 
personality disorders. This is an important issue, since the MMPI(-2) is the most widely 
used measure of psychological maladjustment in the brain-damaged population (Gass, 
1996; Wooten, 1983).
Previous research investigated the relationship between neurological disorders 
and MMPI-2 performance for an abbreviated 370-item form of the questionnaire (e.g., 
see Gass, 1991, 1992). Subsequently, neurocorrective approaches were proposed for 
items that represented potentially valid symptoms or manifestations of neurological 
damage or dysfunction, the so-called Neurologically Relevant Items (NRIs). However, 
these previous MMPI/MMPI-2 studies differed in the procedures used to identify and 
select the NRIs. In addition, the content and number of NRIs varied across studies, not
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only between etiological categories, such as stroke and traumatic brain injury (TBI), but 
also within one particular diagnostic category (Gass, 1991; Gass & Russell, 1991). 
Therefore, the challenge remains to present data which could help to circumvent the 
present limitations associated with employing the complete MMPI-2 to brain-damaged 
patients.
In a preliminary study, four sets of NRIs were selected for the original version 
of the MMPI-2: one for brain damage in general, and three partially overlapping sets for 
stroke, TBI, and whiplash (see Appendix). Notwithstanding the controversial nature 
regarding the cerebral substrate (e.g., see Radanov & Dvorak, 1996; Sweeney, 1992), 
whiplash was included because of its clinical relevance. An opinion-based selection 
procedure was used to identify these NRIs for the above mentioned etiological 
categories. The selection was realized by surveying the expert opinions of 10 
neuropsychologists, 10 neurologists, 10 psychiatrists, and 10 physiatrists. The selected 
items (see Appendix) achieved a minimum level of interrater-agreement of .70 for at 
least two expert groups (Van Balen, Van Limbeek, & De Mey, in press).
The present study investigates the effects of the endorsement of the selected 
NRI's on T-scores. After presenting the consequences of using a prorated rescoring 
procedure for NRI endorsement on T-scores and on codetype congruence, clinical 
implications are discussed, and an adjusted neurocorrective approach is proposed.
Method
Participants
A Dutch outpatient sample consisting of 69 men and 68 women, all Caucasian, 
participated in this study. Patients had diagnoses of stroke (n = 16), whiplash (n = 41), 
TBI (n = 66), and sequelae of other cerebral diseases (n = 14), for example, anoxia, 
encephalitis, hydrocephalus, and neoplasms. The mean time since onset of the disease 
or injury was 38.2 months (SD = 42.7, range 3-254).
The patients ranged in age from 18 to 69 years (M = 38.0, SD = 10.8 years). 
Their current marital status was living independently (12.5%), married (61.8%), living 
with partner (11.8%), divorced (4.4%), widowed (2.2%), or living with parents (7.4%). 
A breakdown in educational background showed 3.0% without a high-school diploma, 
19.3% with a high-school diploma, 32.6% with some college education, 31.1%, with a 
college diploma, and 14.1% with a master's degree. Current job status was unable to 
work at any level 32.1%, temporarily unable to work 11.9%, volunteer work 3.6%, 
working on therapeutic basis 9.0%, productive subsidized noncompetitive work 1.5%, 
paid employment 24.6%, self employed 1.5%, school/student 8.2%, and housekeeping 
as primary activity 7.5%. IQ-scores ranged from 79 to 140 (M= 113.2, SD = 12.3).
From May 1994 to May 1996 the patients visited a nation-wide rehabilitation 
outpatient unit specialized in the assessment of disabilities related to long-term brain
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damage. All health care (n = 67), medicolegal (n = 23) and occupational-legal (n = 47) 
referrals for neuropsychological examination participated in the study, with the 
exception of seven. The latter were judged to be unable to complete the MMPI-2 due 
to the severity of their cognitive impairments.
All participants were neurologically stable and had impairments and disabilities 
which could be related to brain dysfunction, such as paralysis, fatigue, slowness of 
information processing, attentional deficits, and memory disorders. Nine percent of the 
patients used psychotropical drugs in minor doses.
Material
The MMPI-2 has been translated and adapted for Belgium and the Netherlands 
(Derksen, De Mey, Sloore, & Hellenbosch, 1995). In this study, the booklet form of the 
standard 567-item version was used (Sloore, Derksen, Hellenbosch, & De Mey, 1995). 
Procedure
The MMPI-2 was administered individually. According to the guidelines, all participants 
were able to complete the MMPI-2 and to provide a valid protocol with respect to the 
number of item omissions (?-scale), consistency (VRIN and TRIN-scales), and accuracy 
(F and Fb-scales) (Derksen et al., 1995; Graham, 1993; Greene, Gwin, & Staal, 1997).
The following procedure was conducted to establish the effects of endorsing 
items that represent potentially valid symptoms or manifestations of neurological 
dysfunction. After the MMPI-2s were scored, the unadjusted data of stroke, TBI, and 
whiplash patients were rescored. In rescoring, the previously selected diagnostic- 
category specific sets of clinically relevant NRIs were used (Van Balen, De Mey, & Van 
Limbeek, in press).
First, the MMPI-2s were rescored using a scoring procedure earlier employed 
by Kendall, Edinger, and Eberly (1978), and by Gass (1991; 1992), in which NRIs that 
were scored in a pathological direction were rescored in the non-pathological direction. 
For example, if item 165 ("My memory seems to be all right") is endorsed as "False," 
this is rescored into "True." Within each scale, the rescored raw score (RS) = NNe, 
where NNe is the number of the patient's non-NRI endorsements. Obviously, in this 
rescoring procedure, no attempt was made to adjust for items that had been rescored. 
Therefore, the first rescoring strategy is exclusively employed to establish the effects of 
NRI endorsement on T-scores.
For the second rescoring technique, a statistical correction method for NRIs 
was adopted from Gass and Russell (1991, p.255). They developed this approach in 
order to avoid overcorrection as a possible consequence of the first rescoring technique 
(Greene, Gwin, & Staal, 1997). The second rescoring technique provides a prorated 
estimate of MMPI-2 performance. This estimate relies primarily on the endorsement of 
non-NRIs (NNRIs) within each scale. In this approach, it is assumed that, if endorsed 
NRIs were replaced with different scale items, the raw score increment would 
approximate the same proportion of item endorsement that occurs in relation to the 
NNRIs. The endorsed NRIs are assigned a new value equivalent to the individual's ratio
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of NNRI endorsements within each scale. Within each scale, the prorated raw score (RS) 
= NNe + (PNe x NNe/NN), where NNe = number of the patient's non-NRI 
endorsements, PNe = the patient's NRI score, and NN = the total number of NNRIs. K- 
corrections are applied to the adjusted raw scores.
The second rescoring approach was chosen for further analyses because it was 
specifically used in order to avoid overcorrection as well as underestimation of 
psychopathology. In addition, when a number of items are rescored such as described 
in the first rescoring procedure, it is disputable whether the MMPI-2 scales can be 
interpreted in the usual manner (Cripe, 1997; Greene, Gwin, & Staal, 1997).
The analyses included the Validity scales L, F, K, and all the Clinical and 
Content scales. Uniform T-scores were used for the Clinical and the Content scales, 
except for scale 5(Mf) and 0(Si). For these scales, linear T-scores were employed (De 
Mey & Derksen, 1995).
It is apparent that some demographic variables can affect MMPI-profile levels, 
in particular age and education (Greene, 1991). Subsequently, for prorated data, 
diagnostic-category effects, demographic variables and other potential confounders were 
studied (age, gender, marital status, education, and time since onset of the disease). For 
TBI and whiplash categories, the diagnostic-category effect was also studied for the 
reason for the referral (medical, legal, occupational). Furthermore, for TBI, the effects 
of coma duration and period of post traumatic amnesia (PTA) were investigated.
Next, we explored differences between the presence of high-point scores in the 
original (unadjusted) and in the prorated clinical scale profiles as well as differences 
between unadjusted codetypes (including spikes) and codetypes of prorated MMPI-2 
performance. Recall that high-point scores on scales in the codetypes typically support 
inferences concerning mood disorders, psychological maladjustment, and 
psychopathology. In accordance with Greene, Gwin, and Staal (1997), MMPI-2 defined 
codetypes (spike, two-point, or three-point) were specified by at least a 5-T-point 
separation between the highest scale in the codetype (T>65) and the next highest scale 
in the profile. Following Miller and Paniak (1995), the scales in the codetype were 
assumed to be interchangeable. This assumption implies basically the same 
interpretations for the 1-3 and the 3-1 two-point codetype.
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Finally, since there is no "gold standard," the validity of the NRI concept was 
investigated by comparing NRI/NNRI ratios for TBI patients (n = 66) with NRI/NNRI 
ratios of the Dutch norm sample (n = 1244) and groups of non-neurological outpatients. 
For all groups, the selected NRIs for the TBI category were used. Because of the limited 
number of patients in the other categories, only data of TBI patients were used. All the 
non-neurological outpatients were classified by DSM-IV criteria (American Psychiatric 
Association, 1994). Included were the diagnostic categories "personality disorders" (n 
= 78), "mood disorders" (n = 100), "anxiety disorders" (n = 26), and "somatoform 
disorders" (n = 29). For the TBI category, higher NRI/NNRI ratios in specific MMPI-2 
scales were expected than for the other diagnostic categories.
Statistical analysis
Data sets were analyzed using multivariate analyses of variance (MANOVA), t-tests for 
paired samples, and Chi-square analyses for frequencies of dependent data, utilizing 
Yates's correction for continuity. Chi-square analyses for frequencies of independent 
data were used to compare the NRI/NNRI ratios for the different diagnostic categories. 
The overall significance level was set at p < 0.05. To correct for Type-II error, the alpha 
level was divided by the number of scales in comparisons with the same group variable 
(Bonferroni correction).
Results
For brain damage in general the unadjusted MMPI-2 profiles for all MMPI-2 scales (n 
= 137) are presented in Figures 7.1 and 7.2. Moderate (T> 58) to high (T> 65) scale 
elevations (Greene, 1991) can be observed on 1(Hs), 2(D), 3(Hy), 4(Pd), 6(Pa), 7(Pt), 
8(Sc), ANX, DEP, HEA, and WRK. All these scales include NRIs.
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The four clinical scales showing the highest scale elevations (scale 1, 2, 3, and 8) 
also include the highest number of NRIs (20, 10, 17, and 19, respectively). No scale 
elevations (T> 58) were found on scales that do not include NRIs: L, K, 5(Mf), FRS, 
BIZ, CYN, ASP, TPA, SOD, FAM, and TRT.
The highest scale elevations are indicative of depressive symptomatology, 
confusion, interpersonal alienation, preoccupation with physical illness, and physical 
sequelae of physical illnesses. Since these results might be influenced considerably 
by the effect of NRI endorsement, further analyses were warranted.
Diagnostic-category effect
The analysis of T-score differences between the diagnostic categories stroke, TBI, 
and whiplash, revealed a diagnostic-category effect on scale 1(Hs), (F(2,120) = 9.17, 
p  < 0.001), and scale 3(Hy) (F(2,120) = 8.04, p  < 0.05).
Next, pathologically scored NRIs were rescored by using prorated estimates 
for each patient's MMPI-2 performance. For each diagnostic category, the 
corresponding set of NRIs was used. After rescoring, t-tests for paired samples 
showed significant decreases in mean T-scores for all MMPI-2 scales that included 
NRIs. These decreases were established for all diagnostic categories. After this 
procedure, no diagnostic-category effect was left. Thus, for stroke, TBI and whiplash 
categories, the endorsement of diagnostic-category specific NRIs accounts solely for 
a diagnostic-category effect on original (unadjusted) MMPI-2 performance on the 
Clinical scales 1 and 3.
After rescoring, all diagnostic categories still reflected moderate to high T- 
scores on the neurotic triad configuration (scales 1, 2, and 3), with an ascending 
slope. Thus, a similar tendency is shown for all etiological categories, suggesting a 
mixed neurotic pattern with depressive and somatization components.
Effects ofdemographic variables and potential confounders
Effects of demographic variables on prorated MMPI-2 T-scores were studied for 
gender, age, education, marital status, and work status. Since the sample of stroke 
patients was too small, these effects were only studied in the whiplash and TBI 
categories. No effects were revealed. Other potential confounders were investigated, 
such as time after onset of the disease (less than one year, one to two years, over two 
years), the reason for referral (health care, medicolegal issues, and occupational-legal 
matters), and the absence or presence of insurance claims. Again, no effects were 
found on any scale.
Effects o f injury related variables for TBI
Finally, with respect to TBI, the investigation of the effects of the duration of post 
traumatic amnesia (PTA) and coma length on prorated MMPI-2 T-scores revealed
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effects for coma length. Individuals with an absence of coma or a coma duration 
of less than 20 minutes are characterized by high scores on the scales 1(Hs) and 
3(Hy) (M = 67.7, SD = 12.5, and M  = 74.8, SD = 15.9, respectively). For those 
two coma categories, the results may indicate that those individuals can still 
function, but at a reduced level
of efficiency. Typically, diffuse physical symptoms, as reflected by high scores 
on scales 1 and 3, increase in times of stress. These symptoms may have become 
chronic because the individuals over-exert themselves in trying to keep up with 
their responsibilities and because of a possible neglect of the direct consequences 
of the brain damage such as a slowness of information processing and memory 
deficits.
Interestingly, family problems (FAM) and low self-esteem (LSE) reach 
moderately elevated scores for those with a coma duration of more than 20 
minutes (M = 61.6, SD = 14.5, and M  = 58.7, SD = 11.9, respectively). In 
addition, cynicism (CYN) and negative treatment indicators (TRT) are 
characteristic for the category with a coma duration of more than 1 week (M = 
62.5, SD = 9.2, and M  = 73.9, SD = 12.7, respectively). Finally, for this coma 
duration, low self-esteem (LSE) is even more elevated, with a mean of 73.4 (SD 
= 9.0). Many of these effects of coma duration could be interpreted as 
subsequent reactions of the patient to either his or her deficits or to the 
environment. However, some effects could be more typical after short coma 
duration, whereas others seem to be related to longer periods of coma.
Effects o f correction for NRIs on MMPI-2 profiles per diagnostic category 
The application of the two correction procedures for NRIs to samples of stroke, 
whiplash and TBI patients revealed the adjusted profiles presented in Figures 
7.3-7.8. The lower scale scores reflect the effects on mean T-scores when the 
first rescoring procedure is applied, i.e. the replacement of pathologically 
endorsed NRIs by non-pathologically scored NRIs. The middle scores reflect 
prorated NRI mean T-scores, and the upper scores represent the original MMPI- 
2 profile.
For several MMPI-2 scales and for all diagnostic categories, the effects 
of NRI-endorsement are easily demonstrated by comparing the upper with the 
lower scale scores (See Figures 7.3-7.8). As previously mentioned, we 
considered further analyses to be appropriate only for prorated scores.
For the diagnostic category TBI, clinically relevant declines in mean T- 
scores, i.e. at least a 5-T-points separation, can be observed for the scales 7(Pt) 
and 8(Sc). For the etiological category whiplash, a clinically relevant difference 
is shown for the scales 1(Hs), 2(D), 3(Hy), 7(Pt), HEA, and WRK. For stroke 
patients, reductions of at least 5-T-points are only shown for scale 8(Sc). These 
differences all are highly significant (t-test for paired samples, p < 0.0001).
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Effects o f correction for NRIs on individual profiles and codetypes 
Obviously, the diagnostic-category differences described above do not reflect the impact 
on individual patient performance. The latter was investigated by studying the presence 
of high-point scores (T> 65) and MMPI-2 defined codetypes. Within each etiological 
category, at least 70% of the patients disclosed clinically high 7-scores for unadjusted 
data. After prorating the scores, this percentage fell to (at least) 56%, with significant 
decreases for TBI and whiplash patients (See Table 7.1).
The effect of NRI endorsement adjustment on codetype congruence is 
presented in Table 7.2. This table shows a significant reduction for the presence of
Table 7.1. Comparison of presence of high-point scores (7> 65) on Clinical scales for 
unadjusted and prorated MMPI-2 data.
D iagnostic category
T-scores
prorated
T-scores
n  % n  % x 2
Stroke (n  = 16) 11 (70) 9 (56) 1.13
TBI (n = 66) 61 (92) 55 (83) 5.04*
Whiplash (n = 41) 39 (95) 34 (83) 4.05*
Note. R ounded-o ff percentages. * p  <  0.05 (one-tailed).
Table 7.2. Presence of MMPI-2 defined codetypes and codetype congruence between 
unadjusted and prorated MMPI-2 data.
D iagnostic category
presence o f  codetypes congruence
T-scores
prorated
T-scores
n  % n  % x 2 n  %
Stroke (n  = 16) 9 (56) 8 (50) .25 6 (67)
TBI (n  = 66) 45 (68) 42 (64) .57 31 (69)
W hiplash  (n  = 41) 36 (88) 29 (71) 5.28* 17 (47)
Note. R ounded-o ff percentages. * p  <  0.05 (one-tailed).
MMPI-2 defined codetypes in the whiplash category from 88% to 71%. A slight, non-
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significant reduction can be observed in the TBI and stroke categories. However, 
codetype congruence was present only in 69% and 67% of these respective etiological 
categories. For whiplash patients, this concordance dramatically dropped to 47%.
Finally, profiles of patients with MMPI-2 defined codetypes in the unadjusted 
profiles were compared with the profiles obtained from the prorated scores. Over all 
diagnostic categories, one-point codetypes were similar for only 42 out of 57 patients 
(74%), two-point codetypes for 10 out of 24 (42%), and three-point codetypes for 1 out 
of 9 patients (11%).
Validation of the NRI concept
The TBI category was used to validate the NRI concept. The NRI/NNRI ratios 
computed from data of the TBI category were compared for different scales with the 
NRI/NNRI ratios for non-neurological diagnostic categories and for the Dutch norm 
sample. In order to obtain an NRI percentage in the different scales of at least 8% (range 
8-18), only scales with four or more selected NRI's for the TBI category were included. 
For the TBI category, these scales are 1(Hs), 2(D), 3(Hy), 7(Pt), 8(Sc), HEA, and WRK. 
They cover the previously selected 24 NRI's for the TBI category (see Appendix). 
Figures 7.3-7.4 show that these scales reveal the largest 7-score reduction after prorated 
rescoring. Table 7.3 presents an overview of the comparison of NRI/NNRI ratios.
The NRI/NNRI ratios are higher for the TBI category in all 35 comparisons. 
As Table 7.3 indicates, 26 NRI/NNRI ratios (74%) are significantly higher. As expected, 
significant differences of NRI/NNRI ratios for the TBI category as compared with 
NRI/NNRI ratios for the Dutch norm sample are found for all scales. No significant 
differences were found for comparisons with somatoform disorders on the scales 1(Hs), 
3(Hy), HEA, and WRK, nor with anxiety disorders on the scales 1(Hs), 3(Hy), and 
HEA. This is not surprising, however, because some of the NRIs included in these scales 
(items 10, 31, 141, 176, 179, 247, 295, 299, and 325) may be frequently endorsed by 
patients with somatoform or anxiety disorders. Moreover, significant differences for the 
scales 2(D), 7(Pt), and 8(Sc) were found for comparisons of the TBI category 
NRI/NNRI ratios with all non-neurological categories, including somatoform and 
anxiety disorders.
The results demonstrate that NRI-endorsement more often is responsible for 
scale elevations in the TBI category than in the non-neurological diagnostic categories. 
Indeed, the validity of the NRI concept seems to be supported because, contrary to other 
diagnostic categories, TBI patients not only show elevated NRI/NNRI ratios on scales 
that are sensitive for concern about physical symptoms
and somatic equivalents of psychopathology and personality disorders, but also on other 
scales. Therefore, the assumption seems justified that TBI patients endorse NRIs 
because of their medical or physical condition, rather than because NRI-endorsement 
reflects their concern about physical functioning.
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Table 7.3. Comparison of NRI/NNRI ratios of the TBI category (n = 66) with 
NRI/NNRI ratios of the Dutch norm sample and non-neurological diagnostic categories, 
for selected MMPI-2 scales.
MMPI-2 scales
1(Hs) 2(D) 3(Hy) 7(Pt) 8(Sc) HEA WRK
Items in scale 32 60 50 48 78 36 33
NRIs in scale 5 6 5 7 14 5 4
Diagnostic category n
Dutch norm sample 1244 *** *** *** ** * *** *** ***
Personality disorders 78 * ** ns ** * *** ** ***
Mood disorders 100 ** *** ns ** * *** ** **
Anxiety disorders 26 ns * ns *** *** ns *
Somatoform disorders 29 ns * ns *** *** ns ns
X2 analyses with one degree of freedom; *p < 0.05, (one-tailed), **p < 0.01, 
(one-tailed), ***p < 0.001, (one-tailed), ns = non significant.
Discussion
The results of this study consistently suggest that elevated 7-scores and codetypes, 
revealed by MMPI-2 data of brain-damaged outpatients, may in part be attributed to the 
endorsement of items associated with brain dysfunction (the NRIs), rather than 
representing psychopathology, mood disorders or psychological maladjustment. As a 
consequence, there is the danger of misinterpreting MMPI-2 performance based on 
unadjusted high scores or codetypes. Therefore, the most important finding of this study 
is the necessity of compensating for such potential misinterpretations. The proposed 
avenue to counter this threat is to use a prorated rescoring system for the endorsement 
of NRIs.
The results can be elucidated by two clinically relevant findings. First, after 
prorated correction for NRI endorsement, significant decreases in T-scores were found 
on MMPI-2 scales for TBI, stroke, and whiplash categories. Based on a 370-item 
version of the MMPI-2, such a decrease in 7-scores was previously reported for TBI and 
stroke categories for the Clinical scales (Gass, 1991; Gass 1992). In addition, in the 
present study, similar effects are also seen on the Content scales.
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Secondly, the presence o f  high-point scores in the unadjusted individual 
profiles on the Clinical scales dropped significantly for TBI and whiplash categories 
after prorated correction for NRIs. Furthermore, the appearance o f  codetypes was 
significantly reduced for whiplash patients. Moreover, codetype congruence changed 
for half of the whiplash patients and for one out of three stroke or TBI patients. As a rule 
of thumb, inferences related to symptoms or profile characteristics are probably not 
appropriate or should be made cautiously if 7-scores in the codetype are below 65 
(Greene, 1991). Subsequently, the interpretation of MMPI-2 performance of many 
brain-damaged patients is seriously shifted toward a less pathological direction 
following prorated adjustment for NRI endorsement.
Before discussing this neurocorrective approach more extensively below, the 
validity of the results should be discussed. Unfortunately, the use of potentially 
concurrent measurements such as the SCL-90-R is not appropriate, due to the inclusion 
of NRIs (Woessner & Caplan, 1995). Therefore, other issues regarding validity will be 
addressed.
First, although an effect of etiological category was revealed for the original 
data, this effect dissipates after correction for NRI endorsement. Recall that the selection 
of NRIs, as established by professional expertise, was etiology specific in this study. The 
neurological relevance of the selected NRIs is strengthened by the failure to find 
etiological-category effects based on non-NRI endorsement. This failure to find specific 
diagnostic-category effects is in accordance with previously unsuccessful attempts to 
define specific MMPI patterns associated with neurological disease (Mack, 1979).
Secondly, for the category brain damage in general (n = 137), mild to strong 
scale elevations (7s 58) were observed on the scales 1(Hs), 2(D), 3(Hy), 4(Pd), 6(Pa), 
7(Pt), 8(Sc), ANX, DEP, HEA, and WRK. These 11 scales all include NRIs. Ten of 
these 11 scales rank highest in the percentage of NRIs in the scale when compared to the 
17 MMPI-2 scales that contain NRIs. This also seems to support the relevance of the 
NRI-concept. Furthermore, it is difficult to imagine that none of the 11 scales without 
NRIs would show mild to strong elevations without also assuming that scales including 
NRIs may in part be elevated due to the effects of neurological sequelae of brain 
dysfunction rather than assuming that solely psychological maladjustment or concern 
about physical functioning are responsible for the elevated scores. Recall that empirical 
support for this assumption also comes from the comparison of NRI/NNRI ratios for the 
TBI category with those for non-neurological diagnostic categories. Indeed, these results 
revealed that NRI-endorsement more often is responsible for scale elevations in the TBI 
category.
Thirdly, the validity of the results does not seem to be undermined by potential 
interference of demographic or confounding variables. Only the injury related variable 
coma duration played a significant role. Still, the impact of the variable time since onset 
of the disease leaves room for speculation. Although time since onset proved not to be 
a significant bias factor in this study, it is well recognized that most neurological
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recovery takes place within the first 6 months. Therefore, it is plausible to expect a 
greater impact from NRI endorsement for the initial period post onset. However, this 
hypothesis could not be investigated since over 90% of the patients were seen after the 
first 6 months post onset. Remarkably, in a study by Gass and Russell (1991), the 
established 42 NRIs showed a steady progression in endorsement related to time post­
injury (M= 1.1 year, SD  = 1.3). This inconsistent result may be explained by the number 
of NRIs selected in the Gass and Russell study (1991). As a greater number of items 
were considered to be an NRI, more items actually representing secondary reactions to 
the brain damage could have been involved. Indeed, the secondary reactions may 
increase with time, for example, when the primary symptoms do not diminish completely 
(Moss, Crawford, & Wade, 1994). These findings suggest a more strictly neurologic 
disposition of the NRIs employed in our study and, therefore, seem to add to the validity 
of the NRI-concept.
The objective of this article is to facilitate the assessment of psychopathology and 
psychological maladjustment after brain damage in post-acute clinical practice. Clearly, 
the MMPI-2 should not be administered to all brain-damaged patients. For example, it 
obviously does not seem reasonable to administer the MMPI-2 to the majority of brain­
damaged inpatients because of the probability that such patients cannot validly take the 
test. The participants in the present study are limited to three neurologically stabilized 
outpatient categories (stroke, TBI, and whiplash) with sufficient cognitive skills to allow 
MMPI-2 administration. Therefore, generalization of the findings to other etiological 
categories still needs to be substantiated. However, for the formerly mentioned patients 
in particular, administration of the MMPI-2 may be helpful in screening for emotional 
disorders, psychological maladjustment, and psychopathological characteristics. Indeed, 
even after prorated rescoring of NRIs, clinically elevated 7-scores could be revealed for 
many patients that may help to understand their problems and to provide accurate 
psychological consultation for both patient and family (Prigatano, Pepping, & Klonoff, 
1986).
Assuming that it is justified to correct for the NRI endorsement in 
neurologically stabilized outpatient categories in this study, some recommendations will 
be formulated for using such a neurocorrective approach in administration, scoring, and 
interpretation.
In each individual case, preliminary analysis should reveal cognitive 
impairments which might hinder the administration of the MMPI-2, such as visual 
inattention, visual scanning disorders, attentional deficits, reading disorders, conceptual 
dysfunctions, and impaired reasoning. Regarding the computerized administration form, 
it is recommended to display one item at a time. We prefer the paper-and-pencil form 
since this provides additional qualitative information, for example, about skipping over 
pages or groups of items. Also, since the questionnaire is rather lengthy, the 
administration may be completed across several sessions in order to avoid fatigue
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effects.
With respect to scoring and interpretation, if clinically relevant scale elevations 
are found, it is advocated to repeat the scoring procedure with an adjustment for NRIs, 
rather than to rely on standard interpretations. For stroke, TBI, or whiplash patients, the 
etiology-specific NRIs presented in the Appendix may be used. At present, specified 
NRI sets for other cerebral diseases need to be verified. The NRI set for "brain damage, 
general" (see Appendix) may be useful as a starting point for further selection. Both of 
the rescoring procedures presented in this article may be employed. Using both methods 
would provide a better understanding of the impact of NRI endorsement for a particular 
patient. As previously explained, the correction method that includes prorated raw 
scores avoids overcorrection as well as underestimation of psychopathology and 
psychological maladjustment and, thus, should be regarded as the method of choice.
In interpreting the scores many hazards still remain. For example, behavioral 
and personality changes that occur with frontal or temporal lobe pathology are not 
always characterized by responses to standard questionnaires (Alfano, Paniak, & 
Finlayson, 1993; Eslinger & Damasio, 1985). Nevertheless, for these patients, 
administration of the MMPI-2 may also be useful to understand how the neurological 
disorder affects them psychologically.
To answer questions concerning the sequelae of brain damage versus 
premorbidly existing characteristics, the following reasoning may be helpful. After 
prorated correction for NRIs, MMPI-2 performance did not show an effect for 
diagnostic category. However, the pattern of moderate to high mean scores on scales 1,
2, 3, 4, 6, 7, 8, ANX, DEP, HEA, and WRK, cannot solely be related to the direct 
consequences of brain damage which the prorating of NRIs normalizes. Thus, this 
pattern may also reflect common secondary consequences and reactions after brain 
dysfunction. Therefore, the scales including the highest percentage of NRIs may also 
appear to be the most sensitive for secondary sequelae of brain damage. In addition, if 
individual MMPI-2 performance demonstrates clinically relevant deviations from this 
general pattern, in particular for Content scales that do not include NRIs (FRS, BIZ, 
CYN, LSE, SOD, FAM, and TRT), patient-specific inferences regarding premorbidly 
existing psychological maladjustment may be more justified.
Furthermore, if only scales 1 and 3 are elevated, this pattern is far from unique 
for TBI patients, as can be seen in the results on NRI/NNRI ratios for different patient 
categories. In such cases, concern about physical functioning may be more responsible 
for these scale elevations than the sequelae of brain damage. However, such an 
assumption does not seem to be justified if other scales with a relatively high ratio of 
NRI/NNRI endorsement in the TBI category are also elevated (scales 2, 7, and 8). 
Therefore, elevated 7-scores on these scales may be primarily related to the direct 
consequences of brain damage.
Next, in agreement with Gass and Russell (1991), the Harris-Lingoes scales and 
the Si sub-scales should be consulted to identify clusters of symptoms that contribute
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significantly to elevated clinical scales. The presence of elevations in sub-scales that do 
not include NRIs may reflect more "pure" psychopathology or psychological 
maladjustment. For brain damage in general, the following sub-scales do not include 
NRIs: Hy1, Hy2, Hy5, Pd1-4, Pa1, Pa3, Sc1, Sc2, Ma3, Ma4, Si1, and Si2. Thus, an 
elevated score on scale 8 may more strongly suggests psychotic characteristics if 
elevated scores on Sc1 and Sc2 are present. For specific etiologies, the above 
enumeration could be extended. Similarly, for a whiplash patient, a depression seems 
more plausible if an elevated score on scale 2 is associated with elevations on D2, D5, 
and DEP. Recently, this assumption is empirically supported by Stein, Sliwinski, 
Gordon, and Hibbard (1996), who compared the discriminative properties of 
intrapsychic and somatic items of the Hamilton Rating Scale for Depression and the 
Beck Depression Inventory for post stroke depression. Symptoms were considered 
somatic if there was a possible physiological or organic basis. These authors inferred 
that when attempting to diagnose post stroke depression one should rely more heavily 
on non-somatic symptoms.
Finally, in order to avoid misinterpretations, one also should consider the 
endorsement of "critical items" from a theoretically based point of view concerning the 
relation between brain damage and behavior.
In conclusion, in the MMPI-2 administration to neurologically stabilized brain-damaged 
outpatients, a watchful interpretation is necessary. Although it is never appropriate to 
use only the MMPI-2 in order to diagnose psychopathology or behavioral and emotional 
maladjustment, the proposed neurocorrective approach nevertheless makes it possible 
to substantially circumvent some of the interpretational hazards while reaping the 
benefits of this multidimensional questionnaire. Moreover, in post-acute 
neurorehabilitation, for the neurologically stabilized outpatient category we consider the 
MMPI-2 a useful assessment tool in finding and understanding problem areas that have 
to be addressed if rehabilitation is to succeed.
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Appendix
Selected NRIs for different diagnostic categories i f  endorsed in the scored direction (T 
= true, F  = false)
Item True/
False
Brain damage, 
eeneral
Stroke Traumatic 
beein damage
Whiplash
003 F x x
010 F x x x x
018 T x
023 T x x
031 T x x x x
038 T x x
039 T x x
040 T x x
045 F x x
053 T x x
057 F x x
091 F x x
101 T x x
106 F x x x
141 F x x x x
146 T x x
147 T x x x
149 T x x
152 F x x
164 F x x
165 F x x x x
168 T x x
173 F x
176 F x x x
177 F x x x
179 F x x x
180 T x x x
182 T x x
224 F x x
229 T x x x
247 T x x x
249 F x
252 T x
255 F x x
295 F x x x
299 T x x x
308 T x x x
309 T x x x x
325 T x x x x
341 T x x x x
404 F x
464 T x x
472 T x x x x
475 T x x x x
476 T x
525 T x x x x
561 F x x
565 T x x x x
n = 48 25 24 26
(Van Balen, Van Limbeek & De Mey, accepted for publication)
Chapter 8
Final remarks
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Introduction
The aim of this thesis is to investigate the prevalence of long-term disabilities after TBI 
and to facilitate a disability-oriented assessment for post-acute neuro-rehabilitation. In 
this chapter, some implications of the findings will be discussed, particularly with 
respect to:
1 The prevention of long-term psychosocial maladjustment following TBI and
2 Psychological assessment for post-acute neurorehabilitation.
The prevention of long-term psychosocial maladjustment following 
TBI
The epidemiology of disability following TBI, presented in this thesis, justifies 
considerations for improving hospital aftercare in terms of secondary preventive 
measures. Prevalence figures of disabilities following brain damage are particularly 
relevant when subtle or easily-overlooked disabilities are not only common but also 
long-lasting. This is the case for TBI. According to the results presented in Chapter 2 
and 3, at least 67% of patients with major TBI present long-term situational, cognitive, 
emotional, or behavioral disabilities. However, because many of these disabilities are 
less discernible or less articulated most patients do not have aftercare directed towards 
these disabilities. After the acute-care period, only 10% received any rehabilitation, and 
12% were treated in outpatient services for mental health (Van Balen, 1992). It is 
questionable whether hospital aftercare sufficiently provides anticipatory measures for 
the prevention of these long-term disabilities. Since not every disability will result in a 
handicap, the high percentage of disabilities alone does not warrant an extension of 
aftercare services. However, for the hospital-based cases studied in the Chapters 2 and 
3, at least 41% also report long-term handicaps related to situational, cognitive, 
emotional, or behavioral disabilities. It is, therefore, clinically relevant to improve 
hospital aftercare. In Chapter 1 it was argued that a disability-oriented approach is 
especially suited to decide what should be addressed in order to prevent or reduce 
handicap. Hence, this improvement of hospital aftercare may be realized by explicitly 
shifting the focus to such an approach, specifically for those patients with less visible 
or less pronounced disabilities.
The issue of hospital aftercare has recently been highlighted by the results of 
a survey among Dutch hospitals (n = 89) on psychological aftercare for mild TBI 
(Zwaard, Keyser, & Mulder, 1997). In practice 72% of the hospitals provide no 
information and advice concerning the post-concussive symptoms. The hospitals that do 
inform about the post-concussive symptoms deliver only oral information. Of all 
hospitals, 55% effectuate standard postdischarge controls, most often at 4 and 12 weeks
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post trauma. Participation of psychologists in postdischarge controls is rare. The policy 
in other hospitals is to control on request of the patient. However, according to Zwaard, 
Keyser, and Mulder (1997), standard postdischarge controls should be advocated after 
TBI. Eventually, this provides the possibility to coach or treat patients and counsel 
relatives with respect to maladaptive long-term reactions and behavior. Regardless of 
whether or not it is true that persistent long-term sequelae following brain damage have 
both physiological and functional determinants, it would appear that the development 
of serious ongoing problems may be circumvented or significantly curtailed (Gronwall, 
1991; Ponsford, 1990). The following procedure is proposed as a serious option.
In agreement with Kay (1992), rather than waiting to see if problems persist or 
develop, a standardized protocol shortly after hospital discharge should be helpful in 
preventing unnecessary functional disabilities that are due to the psychological overlay 
of frustration, failure, avoidance, overcompensation, or other manifestations that can 
accumulate over time. In accordance with the discussion presented in Chapter 2, it is 
proposed to employ a disability-oriented protocol that addresses three clusters of issues. 
First, it should educate the patient and significant others about the nature of the injury, 
look for potential risk factors with respect to impairments and neurological variables, 
and establish realistic expectations for gradual recovery. Also, criteria should be 
included for referring patients to post-acute neurorehabilitation services. Secondly, the 
focus should not solely be restricted to the skills and disabilities of the brain-damaged 
person. With respect to successful coping in everyday life and roles in the community, 
predictive relationships are described for pre-injury functioning, personal resources, 
social, financial, situational, and demographic factors (Kendall & Terry, 1996). Hence, 
in order to adapt to the sequelae set in motion by the brain damage, it is crucial to judge 
potential disabilities in environmental "resources", such as the social support system, 
financial status, and employability opportunities. Thirdly, to prevent or minimize the 
development of serious disabilities, such a protocol should include an oral as well as 
written prescription of initial behavioral guidelines for patient, family members and 
caregivers. In addition, a relationship for future contacts should be established.
Regarding the duration of the aftercare, Zwaard, Keyser, and Mulder (1997) 
suggested a postdischarge control period extending up to one year. However, such a 
period does not seem to be warranted for all TBI patients. For example, six months 
follow-up results of the interventions given by the Oxford Head Injury Service showed 
that 60% of the interviewed TBI patients, across the whole range of severity, reported 
at least some persisting problems. However, at that time, the vast majority of these 
patients required only reassurance and advice (King, Crawford, Wenden, Moss, & 
Wade, 1997). Suggestions for those in need for prolonged rehabilitative services, such 
as cognitive and vocational rehabilitation, are described more extensively in Chapter 2.
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As a result of the enormous variability in patient characteristics, local 
circumstances as well as environmental and financial resources, it is not possible to 
formulate a "best" way to prevent long-term psychosocial maladjustment following TBI. 
However, in addition to the above proposals, some generally applicable measures may 
be developed for the improvement of an early assessment of the patient and for post­
acute monitoring, such as 1) a standardized checklist of situational, cognitive, emotional, 
and behavioral disabilities for professionals, 2) a short assessment procedure in order 
to recognize impairments, whether already present or latent, that may be followed by 
profound disabilities later on, such as a reduced speed of information processing, and 
3) a home observation chart to be used by the patient and his or her relatives, in order 
to recognize the early onset of disabilities and to facilitate appropriate actions in 
response to such disabilities (Revalidatieplatform niet-aangeboren hersenletsel, 1997).
Psychological assessment for post-acute neurorehabilitation
An accurate diagnosis should always precede treatment. However, defining the standard 
of care for neuropsychological assessment in rehabilitation continues to be a serious 
problem (Wagner, Nayak & Fink, 1995). This is not surprising since, concurring with 
Diller (1995), many psychologists in the field of rehabilitation are self-taught. They have 
to extrapolate from their training in other fields and develop solutions for the specific 
problems they meet. Nevertheless, in agreement with Scherer (1995), "the psychologist 
in the medical rehabilitation setting has a key role in assessing the interactions among 
capacities and limitations at multiple interactive levels so as to ensure that realistic 
rehabilitation goals are established, that the most appropriate interventions are selected, 
and that the individual makes progress toward multiple goals simultaneously" (p.7). 
Thus, one of the responsibilities of the psychologist working in neurorehabilitation is to 
identify personal and environmental factors that may hinder functional recovery and 
psychosocial adjustment. As a result, the eligibility for benefits or services, the 
determination of which services are appropriate, patient needs, the ascertainment of their 
current level of functioning, and their potential can be facilitated (NIDRR, 1992).
In order to fulfil the previously described role, the clinical neuropsychologist 
needs to integrate the four principles which will be elaborated upon in the following 
paragraphs.
First, regarding the issue of interpreting the available data in the context of 
post-acute rehabilitation, no linear model will fit since a direct relation almost never 
exists between the disease or trauma and the emerging long-term consequences. Hence, 
the ICIDH model has been adopted by the WHO as an interactive model with the
162 CHAPTER 8
possibility of describing the person at distinct conceptual levels (i.e. impairments, 
disabilities, and handicaps) that represent the simultaneous existence of different and 
interacting problem areas (World Health Organization, 1980). Since the research results 
in this thesis confirm the multi-dimensionality of long-term sequelae following TBI, the 
utilization of the ICIDH model in neuropsychological practice deserves serious 
consideration. In addition, it should be remembered that throughout the current thesis, 
only oblique references were made to the influence of environmental resources. 
Nevertheless, their impact may be of major importance (see Figure 1.2). Therefore, it 
is proposed to extend the disability component of the ICIDH to environmental 
disabilities. These may be formulated, for example, in terms of a lack of social support, 
financial resources, or family patterns that facilitate psychosocial adjustment. In 
addition, this extension can be used beyond the brain-injured individual, for example, 
for the explanation and treatment of family maladjustment.
Secondly, neuropsychological assessment for rehabilitation in the post-acute 
stage should not be regarded as a quick fix obtained by test results. Certainly, 
standardized actuarial procedures will produce impressive numerical output, but this 
does not automatically lead to an understanding of the patient's limited capacities, 
strengths, weaknesses, emotional state, self-regulatory functions and needs. In addition, 
numerical scores and quantitative data can easily give the illusion of objectivity but 
cannot on their own ensure accuracy of interpretation for any given individual. Tests 
should not be used to replace clinical decision making: they are only aids. Indeed, 
assessment is not the same as testing. It includes professional interviewing, observational 
expertise, and the development of a multidimensional understanding of the patient by 
means of multiple assessment tools on a multi-facetted clinical and neuropsychological 
basis. Assessment may be sharpened by the use of tests but the improper use of tests will 
only make the assessment less effective. Therefore, the competency to meaningfully 
interpret test scores in relation with the clinical impression and other relevant 
information is a complex matter and goes far beyond effectively and reliably 
administering and scoring psychological tests and questionnaires (Anastasi, 1993).
Thirdly, concerning the prevalence of disability and handicap following TBI, 
the psychologist's contribution for post-acute neurorehabilitation should obviously not 
be limited to the traditional neuropsychological assessment of cognitive functions. 
Although an approach limited to cognitive dysfunctions may show substantial validity 
when used to draw inferences about disease states from the impairments revealed, this 
validity cannot be directly transferred to situations were assessment results are used to 
draw conclusions about daily life competence as well as to provide rehabilitation 
programs or devices (Heinrichs, 1990). The right of rehabilitation to exist is to fulfil 
these two goals. Therefore, psychologists should become more active in these last two 
domains.
What does this mean with respect to assessment? Without a question, there is
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a need in post-acute neurorehabilitation to examine the abilities to cope with daily life 
tasks from a neuropsychological and a clinical perspective. As has been discussed in 
Chapter 1, disabilities in performance and psychosocial maladjustment may be due to 
the physiological effects of the brain damage, as well as to other reasons. Indeed, 
characteristics, such as interests, capacities, and values also determine functional 
outcome and purposeful behavior. Phrased differently, disabilities may also originate as 
the result of a psychological response to physical, sensory and other impairments (see 
also Figure 1.1). Hence, the fourth principle is that the assessment of psychosocial 
maladjustment, psychopathology and personality disorders should be the concern of any 
practicing psychologist in neurorehabilitation. The model presented in Figure 1.2 indeed 
brings into attention the neglect of psychopathological and psychosocial issues in the 
brain-injured population (Kendall & Terry, 1996). Not surprisingly, at a particular point 
in time its evaluation may even be more important than a focus on cognitive functions, 
since manifestations of pre-existent psychopathology and personality characteristics may 
be exacerbated and may considerably hinder the rehabilitation process. Also, due to the 
disturbances at the level of the brain, the influence of less adaptive and less well- 
developed coping styles may be intensified, and, therefore, need to be faced. 
Nevertheless, as will be discussed below, caution still is necessary with respect to the 
evaluation of these pre-existing conditions.
Although psychometric measurement is considered the hallmark of psychological 
assessment, inappropriate and insensitive use of clinical psychological instruments with 
clientele who have limited physical and cognitive capacity can easily produce erroneous 
and misleading results (e.g., see Elliott & Umlauf, 1995). Indeed, as early as in 1957 
Myerson observed that psychometric instruments are often administered to disabled 
patients, but the scores are interpreted as if the respondents are nondisabled. This is only 
justified when the outcome is not confounded by the disease or disabling characteristics. 
The results presented in Chapter 7 underscore this warning: the profiles on the MMPI-2 
can be "artificially" elevated by confounding effects due to etiology-specific item 
endorsement. However, according to Elliott and Umlauf (1995) one should control for 
such consequences of co-morbidity. This raises the question whether an adaptation of 
well established instruments for the assessment for rehabilitation in the post-acute phase 
is warranted.
According to Cronbach (1960), any departure from standard administration is 
disputable since it may change the meaning of the test scores. From a statistical point of 
view, this reasoning is appropriate. However, Heinrichs (1990) argues that the use and 
interpretation of test results must include ecological and rehabilitative aspects. In 
addition, in the Standards for Education and Psychological Testing (1985), validity
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"refers to the appropriateness, meaningfulness, and usefulness of the specific inferences 
made from the test scores....The inferences regarding specific uses of a test are validated, 
not the test itself' (p.9). This refers to the generalizability of research results to 
naturalistic environments or to other populations, sometimes called "ecological validity" 
(Tupper & Cicerone, 1990). The criterium validity may be limited if psychometric 
instruments are developed for non-brain injured persons but administered to brain­
damaged patients. Therefore, in agreement with Caplan and Shechter (1995), for the 
brain-damaged population it is necessary to re-think the meaning of administrative 
practice: what it is and what it should be.
It is acknowledged that, for brain-damaged persons, adapted procedures for the 
assessment of cognitive, emotional and behavioral disabilities are scarce (see Chapter 
1). Therefore, although the importance of construct validity continues to be stressed, 
minor modifications in test administration may be warranted if they better serve the 
measurement's utility. Obviously, in post-acute neurorehabilitation this utility should be 
judged according to which inferences are at the service of the patient and his or her 
family. Concurring with Caplan and Shechter (1995), the work in this thesis shows that 
we do not always need to develop new instruments in the service of the previously 
described goals. Assuming that the prorated correction procedure for the MMPI-2 
pertaining to the confounding effects due to the brain damage is appropriate, the original 
construct validity seems to be continued.
The findings in Chapters 4 to 7 facilitate the evaluation of disabilities for a 
traditional as well as a rather new assessment instrument, i.e. the MMPI-2 and the 
RBMT, respectively. Hence, the paradigm shift in neuropsychological assessment for 
post-acute rehabilitation from a neurodiagnostic emphasis to a functional one is not only, 
or even primarily, apparent by the measures employed but also by how and for what 
reason these measures are conducted and interpreted (see also Heinrichs, 1990). For 
example, with respect to the normative data for the RBMT, the notion of differential 
validity is supported, according to which the same performance may produce dissimilar 
predictions for different patients groups (Baron, 1990). Also, recalling the findings 
described in Chapter 7, scores of brain-damaged patients on the MMPI-2 seem to reflect 
a combination of the physiological consequences of brain dysfunction, personality 
characteristics, and reactions of the patient to his or her deficits and to the environment 
in which the person must cope. Therefore, by administering the MMPI-2, the examiner 
may have an additional tool to investigate, for example, emotional, behavioral, and 
environmental disabilities. Moreover, by comparing the original profiles with the results 
of the proposed neurocorrective approach described in this thesis, the origin of these 
multidimensional consequences may at least be partially disentangled. Therefore, the 
Chapters 4 to 7 should be read as an attempt to "play a more active role in the 
development of utilities for assessment data" (Heinrichs, p.175) for the rehabilitation of 
brain-injured patients in the post-acute stage.
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In conclusion, measures that are adapted or normed for brain-damaged 
individuals, and that have some evidence of psychometric soundness, facilitate a 
disability-oriented assessment. Therefore, they can achieve a degree of utility far beyond 
that of observation and interview alone.
Future perspective
In an interesting contribution to the history and context of psychological assessment in 
rehabilitation, Cushman (1995) writes:
As some psychologists raised awareness of circumstances hampering the 
translation of standard psychological tests to individuals with disabilities, 
others began the task of developing alternate norms and determining the 
validity of particular instruments or administration procedures for a given 
group. Each type of disability can render certain psychological measures 
invalid. Also, individuals with sensory and motoric disability, as well as those 
with brain injury, can potentially benefit from disability-specific norms. Such 
norms provide the opportunity for comparison with peers who have had similar 
life-altering experiences and can be used in comparison with findings based on 
demographically similar but non-disabled individuals. Because of the 
complexity of the task, this work has continued to the present day. (p.27)
The current thesis encompasses both assessment elements found in the citation. Because 
of their long-term disabilities and handicaps, brain-injured individuals and their families 
deserve that this enterprise be further developed. Indeed, further development, 
adaptation, validation and normation of disability-oriented assessment instruments may 
provide valuable contributions for post-acute neurorehabilitation in the years to come.
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Summary
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The aim of this thesis is to investigate the epidemiology of disabilities following 
traumatic brain injury (TBI), and to contribute to the improvement of a disability- 
oriented neuropsychological assessment for rehabilitation after the acute phase. Post­
acute rehabilitation of brain-damaged individuals is focused at functional recovery and 
psychosocial reintegration. It concerns the assessment and treatment of long-term 
physical, sensorimotor, cognitive, emotional, and behavioral sequelae that may form a 
great disability for the patient. The central question in this thesis is twofold. First, what 
is the prevalence of long-term disabilities? This question is investigated by a survey 
among the major TBI population. The selection of the cases studied is in accordance 
with the epidemiology of the disease. Secondly, can a disability-oriented clinical 
neuropsychological assessment for post-acute rehabilitation be facilitated? This question 
is investigated by exploring the practical use of two assessment instruments that are 
potentially disability-oriented: the Rivermead Behavioural Memory Test (RBMT) and 
the Minnesota Multiphasic Personality Inventory-2 (MMPI-2).
In Chapter 1, the International Classification of Impairments, Disabilities, and 
Handicaps of the World Health Organization has been adopted to describe long-term 
sequelae following brain injury. In addition, the importance of a disability-oriented 
approach for neurorehabilitation after the acute phase is discussed. Basically, such an 
approach facilitates functional recovery. It offers the clinician an overview of the 
consequences of the disease and an opportunity to determine which reduced or absent 
skills and abilities are of major importance for the individual and his or her milieu and, 
therefore, deserve attention and, eventually, treatment or care priorities. After addressing 
the need for an epidemiology of disabilities, some methodological considerations 
regarding the study of a disability-oriented epidemiology are depicted. Next, a model 
is presented for understanding individual differences in long-term psychosocial 
adjustment following brain damage. This model is based on previously established 
relationships with regard to long-term outcome. These relationships are described for 
neurological variables and functional disturbances at the level of the brain as well as for 
pre-injury functioning, personal and environmental resources, situational variables, and 
appraisal and coping style. The model is attractive since it does not consider the injury 
as the single stressor for psychosocial maladjustment. Also, the model implies the 
necessity for an individual assessment of disabilities that may constitute psychosocial
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maladjustment. In this context, the identification of cognitive, emotional and behavioral 
disabilities is assumed to assist the formulation of a patient-specific idea of who to treat, 
for what reason, why, in what order, and how to do it.
The aim of the study described in Chapter 2  was to investigate the value of a 
disability-oriented approach to the epidemiology of TBI. Therefore, first the 
epidemiology of disease is established by a registration system of inpatients which 
covers more than 99% of all hospital admissions in the Netherlands. Some international 
differences and national trends are discussed. Next, the prevalence of disability is 
investigated by means of structured interviews, 3 to 7 years after the injury, in a 
clustered sample of 51 patients aged 15 to 30 at the time of the injury. These patients are 
classified with major TBI according to the ICD-9-CM. The survey included evaluation 
scales such as the Sickness Impact Profile, the Barthel ADL Index, and a Disability 
Rating Questionnaire. According to the disease-related epidemiological data, the 
overwhelming majority of all TBI patients went home, which suggests good recovery. 
Nevertheless, the disability-oriented research revealed the following discrepancy. 
Although only 10% of the patients received any rehabilitation services after the acute- 
care period, a greater percentage suffered from long-term situational (67%), cognitive 
(55%), and emotional/behavioral (45%) disabilities. However, at least 41% also report 
related long-term handicaps. It is concluded that preventive measures and a 
comprehensive service for brain injury survivors should be based on the incidence of the 
disease as well as on demographic and disability-oriented data.
Often a stereotype is encountered of the TBI patient as being male, young, 
seriously disabled, unemployed, and with a premorbid record of risk-seeking behavior. 
Because 91 ± 1% of the major TBI patients go home after hospital discharge, it has been 
questioned whether such an image really reflects the problems of these patients. This is 
relevant since too much emphasis on the stereotype would result in faulty planning of 
services and a lack of adequate political and professional resonance. Patient-support 
groups are an important party to the discussion. Therefore, in addition to the previously 
described patient sample, 22 members of a nationwide brain injury-support group 
participated to study the differences between support-group members and the 
epidemiologically based sample. These members meet the inclusion criteria mentioned 
earlier. The results, presented in Chapter 3, revealed significantly higher percentages 
of support group members for all major disability categories, as well as in terms of 
absence of return to work, need for sheltered living and lack of a partner relation. In 
accordance with these results, it is suggested that the stereotype of the TBI patient 
should be abandoned. Moreover, it is concluded that members of a support organization 
are not necessarily representative of all TBI patients since they resemble the stereotype 
more closely. Therefore, their views on services and service development should be 
interpreted in this light, in particular with respect to patients with less visible or less 
pronounced disabilities.
Since the investigation of long-term sequelae following TBI revealed that 55%
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of the patients and 65% of the family members indicate at least one cognitive disability, 
the prevalence of such disabilities is regarded as substantial. In addition, 41% of TBI 
patients describe handicaps due to cognitive disabilities. Disturbances in everyday 
memory functioning are mentioned most frequently by TBI patients as well as family 
members (43% and 53%, respectively). The prevalence and the potential impact of 
memory disturbances are reasons why the following two chapters focus on the 
assessment of memory disabilities. As described in Interlude 1, neuropsychological 
tools for the evaluation of memory disabilities are scarce. However, the RBMT could 
be regarded as a positive and worldwide administered exception. In addition, the RBMT 
was developed as an alternative to bridge the gap between experimental and naturalistic 
measures of memory. Therefore, this instrument was chosen to be subject to further 
investigations.
In Chapter 4, the validation study of the Dutch version of the RBMT is 
reported. The aim of this study has been to investigate whether the test is a valid 
instrument for measuring everyday memory problems. A psychological evaluation and 
a one week memory observation period were conducted for 40 stroke patients admitted 
to a rehabilitation center. Observations of everyday memory problems provided by the 
patient, the partner, and the rehabilitation staff were used as validity criterion. The 
results showed significant correlations between the standardized scores on the RBMT 
and the observation data. Moreover, by administering the RBMT, information is 
obtained which cannot be acquired by the other tests, such as the 15-words Test and the 
Knox Cube Test. It is concluded that the RBMT is a useful tool for assessing memory 
problems in everyday life. In addition, the development of normative data to facilitate 
decision making in clinical practice is advocated.
The purpose of the study reported in Chapter 5 was to investigate the value of 
stratified norms for the RBMT. As the measurement of rate of change will often be the 
principle assessment objective in post-acute rehabilitation, preferably in comparison to 
the group or the functional situation aimed at, the availability of stratified norms should 
enhance the interpretation of test performance. To investigate this, 214 healthy elderly 
individuals and 680 patients participated in this multicenter study using a clinical trial 
approach. Significant differences for test scores were expected for different groups that 
are stratified according to age, etiology, health-care services, and some combined 
variables, such as coma duration in traumatically brain-injured patients. Group effects 
in the expected directions were found for RBMT performance according to all 
stratification variables. Some implications and limitations of these results are described. 
Because the results suggest the existence of subgroups, it is concluded that taking 
stratified norms into account indeed may improve the measurement of rate of change as 
well as decision making in clinical neuropsychological rehabilitation.
At this point, the attention was shifted to investigations in the assessment of 
emotional and behavioral disabilities. In order to understand long-term psychosocial 
adjustment following brain damage, the importance of these disability-categories is
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addressed. The previously described study on long-term sequelae following TBI 
revealed that 45% of TBI patients and 56% of family members indicate at least one 
emotional or behavioral disability. In accordance with the prevalence of cognitive 
disabilities, this, again, is regarded substantial. Although knowledge of emotional and 
behavioral disabilities may have a different impact at succeeding stages of the recovery 
process, in Interlude 2  it is concluded that a comprehensive neuropsychological 
assessment of emotional and behavioral disabilities will rarely be necessary in the acute 
neurological recovery stage. However, it may be appropriate in every phase later on. In 
post-acute neurorehabilitation, reasons for a neuropsychological evaluation of emotional 
and behavioral disabilities typically exist when there are mild or questionable deficits, 
and when more precise information is needed to understand their influence or to confirm 
the presence of these disabilities. Such results may be relevant for guiding an 
intervention strategy. The consideration whether psychological self-report questionnaires 
can potentially facilitate the evaluation of such disabilities conditionally is answered 
affirmatively. Obviously, the use of such questionnaires is not appropriate for many 
severely brain-injured patients. In addition, several other assumptions that should be 
recognized in administering psychological questionnaires to brain-damaged individuals 
are discussed. One of these is the inclusion of items that may reflect manifestations of 
neurological dysfunction rather than psychological or psychosocial maladjustment. 
Hence, in order to interpret the endorsement of such items appropriately, there is a need 
to identify them.
Consequently, the identification of neurologically relevant items (NRIs) has 
been investigated for the MMPI-2 and is reported in Chapter 6. This questionnaire was 
chosen since it is comprehensive, multidimensional, and embedded in a rich 
international body of clinical and research experience. The MMPI-2 is commonly 
employed in neuropsychological examination in the United States and has been 
translated and adapted for Belgium and the Netherlands. The uncorrected use of the 
inventory for brain-damaged patients is restricted because of the danger of overscoring 
psychosocial maladjustment due to the endorsement of NRIs. Unfortunately, previous 
investigations revealed variable NRIs within and between discrete cerebral etiologies 
for the MMPI as well as the first 370 items of the MMPI-2. In the study presented in this 
thesis, 10 neuropsychologists, 10 neurologists, 10 psychiatrists, and 10 physiatrists 
identified NRIs in the complete MMPI-2. An item was considered to be an NRI on the 
basis of professional expertise as well as on type of brain damage. Based on a substantial 
inter-rater agreement index, four sets of clinical relevant NRIs were selected: one for 
brain damage in general and three partially overlapping sets for stroke, TBI, and 
whiplash. Research to examine the impact of NRIs on standardized MMPI-2 scores is 
recommended.
The investigation of the impact of NRIs on MMPI-2 scores, advocated in 
Chapter 6, is reported in Chapter 7. In addition, this study discusses the development 
of a prorated neurocorrective approach for the administration of the MMPI-2 in the
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brain-damaged population. Conventionally practiced MMPI-2 administration in 
etiologically different but neurologically stabilized brain-damaged outpatients (n = 137) 
revealed significant indications for psychological maladjustment. However, for reasons 
delineated above, after prorated correction for the endorsement of etiology-specific 
NRIs for TBI, stroke, and whiplash, score elevations could at least in part be attributed 
to symptoms associated with brain disease. This is the case regardless the type of brain 
damage. The validity of the NRI concept was enhanced by comparison of NRI/non-NRI 
endorsement ratios of TBI patients with those of non-neurological diagnostic categories, 
including, for example, anxiety and somatoform disorders. Indeed, these results revealed 
that NRI-endorsement more often is responsible for scale elevations in the TBI category. 
Following prorated adjustment for NRI endorsement, the interpretation of MMPI-2 
performance for many brain-damaged patients is markedly shifted toward a less 
pathological direction. Likewise, the customary interpretation of combined scale 
elevations, i.e. so-called "code types", appeared to be substantially changed after 
correction for NRI-endorsement. Nevertheless, even after such a rescoring procedure, 
clinically elevated scores can be revealed for many patients. Their interpretation may 
help to understand the disabilities that confront these patients and that may have to be 
addressed if rehabilitation is to succeed. Therefore, assuming that it is justified to correct 
for NRI endorsement in the neurologically stabilized outpatient categories participating 
in this study, additional recommendations are formulated for MMPI-2 administration, 
scoring, and interpretation.
Finally, in Chapter 8 some implications of the findings in this thesis are 
discussed for the prevention of long-term psychosocial maladjustment following TBI, 
and with respect to neuropsychological assessment for post-acute rehabilitation. First, 
the clinical relevance of improving hospital aftercare is considered. This may be realized 
by explicitly shifting the focus to a disability-oriented approach, particularly for those 
patients with less visible or less pronounced cognitive, emotional, and behavioral 
disabilities. Such an approach may be accomplished in accordance with the proposals 
delineated in this chapter. Secondly, it is concluded that one of the responsibilities of 
psychologists working in neurorehabilitation is to identify personal and environmental 
factors that may hinder functional recovery and psychological adjustment. In order to 
fulfil this role, it has to be recognized that neuropsychological assessment for 
rehabilitation in the post-acute stage is not a quick fix. Tests should not be used to 
replace clinical decision making, they are only aids. In addition, where assessment 
results are to be used to draw conclusions about daily life competence and to provide 
neurorehabilitation programs, neuropsychological assessment should not be limited to 
the cognitive domain, but also include emotion and behavior. For the brain-damaged 
population it is necessary to re-think what the test administrative practice is and what it 
should be. Therefore, minor modifications in assessment tools may be warranted if they 
better serve the instrument's utility. Indeed, since the findings in this thesis facilitate the 
assessment of disabilities for a rather new as well as for a traditional assessment tool, the
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paradigm shift in neuropsychological assessment for post-acute rehabilitation from a 
neurodiagnostic emphasis to a functional one is shown not only by the motivation for 
the assessment but also by the instruments employed and how they are conducted, 
scored, and interpreted.
Samenvatting
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Dit proefschrift betreft de epidemiologie van beperkingen na traumatisch hersenletsel 
(TH) en de verbetering van een beperkingengerichte neuropsychologische diagnostiek 
ten behoeve van de revalidatie na de acute fase. Postacute revalidatie van mensen met 
hersenletsel is gericht op functioneel herstel en maatschappelijke reïntegratie. Zij omvat 
de diagnostiek en behandeling van de lange-termijngevolgen van fysieke, sensomotore, 
cognitieve, emotionele en gedragsmatige aard. Deze gevolgen kunnen de patiënt in meer 
of mindere mate beperken.
De centrale vraag in dit proefschrift is tweeledig. Ten eerste, wat is de 
prevalentie van de beperkingen op de lange-termijn? Deze vraag is onderzocht middels 
gestructureerde interviews met mensen die een ernstig TH hebben ondergaan. De 
selectie van de onderzoeksgroep vond plaats op basis van epidemiologische gegevens 
betreffende de aandoening. Ten tweede, kan een beperkingengerichte neuropsychologi- 
sche diagnostiek ten behoeve van revalidatie na de acute fase worden verbeterd? Deze 
vraag is onderzocht middels exploratie van de toepassingsmogelijkheden van twee 
instrumenten die in potentie gericht zijn op beperkingen: de Rivermead Behavioural 
Memory Test (RBMT) en de Minnesota Multiphasic Personality Inventory-2 (MMPI-2).
In Hoofdstuk 1 wordt ter beschrijving van de lange-termijnbeperkingen na 
hersenletsel uitgegaan van de Internationale Classificatie van Stoornissen, Beperkingen 
en Handicaps van de World Health Organization, de ICIDH. Vervolgens wordt het 
belang van een beperkingengerichte benadering voor postacute neurorevalidatie 
besproken. In essentie bevordert een dergelijke benadering de gerichtheid op functioneel 
herstel. Deze verschaft de clinicus een overzicht van de functionele gevolgen van de 
aandoening. Aldus ontstaat de mogelijkheid om na te gaan welke gereduceerde of 
afwezige vaardigheden en capaciteiten aandacht behoeven in het belang van de patiënt 
en zijn omgeving. Op basis van dit inzicht en de beschikbare middelen kan prioritering 
van behandeling en zorg plaatsvinden. Na het stellen van de behoefte aan een 
epidemiologie van beperkingen volgen methodologische overwegingen inzake de studie 
ervan. Daarna wordt een model gepresenteerd voor het begrijpen van individuele 
verschillen in psychologisch en psychosociaal aanpassingsvermogen na hersenletsel op 
de lange-termijn. Dit model is gebaseerd op reeds bekende relaties met betrekking tot 
de lange-termijn reïntegratie na TH. Deze relaties zijn beschreven voor neurologische
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variabelen, functionele stoornissen op orgaanniveau, premorbide functioneren, 
persoonlijke en omgevingskarakteristieken, situationele variabelen, en waarderings- en 
copingstijl. Het model is aantrekkelijk omdat het niet uitgaat van het hersenletsel als 
enige oorzaak voor psychologische desadaptatie. Het model impliceert bovendien een 
noodzaak voor een diagnostiek van beperkingen die ten grondslag kunnen liggen aan 
een gebrek aan psychosociale reïntegratie. In de context van revalidatie na de acute fase 
wordt daarom de identificatie van cognitieve, emotionele en gedragsmatige beperkingen 
van belang geacht voor de formulering van een patiënt-specifiek plan over wie en wat 
te behandelen, waarvoor, in welke volgorde, en hoe.
De in Hoofdstuk 2  beschreven studie is gericht op de prevalentie van 
beperkingen volgend op TH. Hiertoe werd eerst de epidemiologie van TH vastgesteld 
middels een landelijk registratiesysteem voor klinische patiënten. Dit systeem omvat 
meer dan 99% van alle Nederlandse ziekenhuisopnamen. Enkele internationale 
verschillen en nationale trends worden beschreven. Vervolgens werd de prevalentie van 
beperkingen onderzocht middels gestructureerde interviews. Deze vonden 3 tot 7 jaar 
na het ontstaan van TH plaats bij een geclusterde steekproef van 51 patiënten in de 
leeftijd van 15 tot 30 jaar (op het moment van het ontstaan van de aandoening). Bij alle 
patiënten werd de aandoening middels de International Statistical Classification of 
Diseases, Injuries, and Causes of Death van de World Health Organization (ICD-9-CM) 
geclassificeerd als 'ernstig traumatisch hersenletsel'. Het onderzoek bevatte evaluatie- 
schalen zoals de Sickness Impact Profile, de Barthel ADL Index en een Beperkin- 
genvragenlijst. Op basis van de epidemiologische gegevens inzake TH gaat de overgrote 
meerderheid van alle patiënten na ontslag uit het ziekenhuis naar huis. Dit suggereert 
goed herstel. In het onderzoek naar de prevalentie van beperkingen worden echter 
situationele, cognitieve, en emotioneel/gedragsmatige lange-termijn gevolgen gevonden 
voor respectievelijk 67%, 55% en 45% van de deelnemers. Bovendien rapporteerden 
ten minste 41% van de participanten handicaps die aan deze beperkingen zijn 
gerelateerd. Echter, slechts 10% kreeg na de acute fase een revalidatiebehandeling. Er 
wordt geconcludeerd dat preventieve maatregelen en een omvattende hulpverlening voor 
patiënten met TH niet alleen gebaseerd dienen te zijn op incidentie-gegevens, maar ook 
op gegevens aangaande demografische variabelen en de prevalentie van gerelateerde 
beperkingen.
Het stereotype van de TH-patiënt is van het mannelijk geslacht, jong, ernstig 
beperkt, werkloos en premorbide reeds gekenmerkt door risicozoekend gedrag. Omdat 
91 ± 1% van de patiënten met een ernstig TH na ontslag uit het ziekenhuis rechtstreeks 
naar huis gaat, dringt de vraag zich op of een dergelijke typering juist is. Dit is van 
belang omdat een te grote nadruk op het stereotype zal resulteren in een onevenwichtige 
planning van gezondheidszorgvoorzieningen en in een gebrek aan adequate politieke en 
professionele weerklank. Patiëntenverenigingen zijn in de meningsvorming een
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belangrijke gesprekspartner. Ter bestudering van eventuele verschillen tussen de eerder 
beschreven steekproef en leden van een patiëntenvereniging participeerden daarom 
aanvullend 22 leden van een landelijke patiëntenvereniging die allen voldeden aan de 
eerder genoemde criteria. De resultaten van deze studie zijn beschreven in Hoofdstuk
3. Voor alle categorieën van beperkingen worden significant hogere percentages 
gevonden voor leden van de patiëntenvereniging voor mensen met hersenletsel. Dit geldt 
tevens voor de afwezigheid van werk en een partnerrelatie en voor de behoefte aan een 
beschermde woonvorm. Daarom is het beter het stereotype van de TH-patiënt te laten 
varen. Leden van een patiëntenorganisatie zijn niet vanzelfsprekend representatief voor 
alle TH-patiënten omdat zij eerder het stereotype benaderen. Hun visie op de gezond­
heidszorg en de ontwikkeling hiervan dient dienovereenkomstig te worden geïnterpre­
teerd. Dit geldt in het bijzonder voor patiënten met minder zichtbare of minder 
uitgesproken beperkingen.
Uit het onderzoek naar de beperkingen na TH op de langetermijn blijkt dat 
55% van de patiënten en 65% van de naastbetrokkenen ten minste één cognitieve 
beperking noemt. Dit wordt beschouwd als een substantiële prevalentie. Bovendien 
ervaart 41% van de TH-patiënten tengevolge van dergelijke beperkingen een handicap. 
Beperkingen in het alledaagse geheugen worden zowel door TH-patiënten als door de 
naastbetrokkenen het meest frequent genoemd, respectievelijk door 43% en 53%. De 
prevalentie en de potentiële invloed van de geheugenproblematiek op psychosociale 
reïntegratie vormen de achtergrond van de volgende twee hoofdstukken. Deze zijn 
gericht op de diagnostiek van geheugenbeperkingen. In Interlude 1 wordt beschreven 
dat de neuropsychologische onderzoeksmiddelen ten behoeve van de evaluatie van 
geheugenbeperkingen schaars zijn. De RBMT kan worden beschouwd als een gunstige 
uitzondering die wereldwijd wordt toegepast. Bovendien is de RBMT ontwikkeld als 
een alternatief voor vragenlijsten, zelfobservatielijsten en experimentele maten. Daarom 
werd dit instrument geselecteerd voor nader onderzoek.
In Hoofdstuk 4 wordt de validatie van de Nederlandse versie van de RBMT 
gerapporteerd. Het doel van deze studie was om na te gaan of de test een valide 
instrument is om alledaagse geheugenproblemen te meten. Veertig patiënten met een 
cerebrovasculair accident (CVA) werden testpsychologisch onderzocht als onderdeel 
van hun revalidatiebehandeling. Vervolgens werden hun alledaagse geheugenbeperkin- 
gen door het behandelteam, hun partner en henzelf gedurende één week vastgelegd. 
Deze observaties van alledaagse geheugenproblemen dienden als validiteitscriterium. 
De resultaten tonen significante correlaties aan tussen de gestandaardiseerde RBMT- 
scores en de observatie-gegevens. Toepassing van de RBMT geeft bovendien informatie 
die niet wordt verkregen met behulp van de andere afgenomen tests, te weten de 15- 
woordentest en de Knox blokkentest. Geconcludeerd wordt dat de RBMT een bruikbare
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test is voor het onderzoek van geheugenproblemen in het dagelijks leven. Voorts wordt 
geadviseerd om normen te ontwikkelen die de diagnostiek en besluitvorming in de 
klinische praktijk kunnen bevorderen.
Het in Hoofdstuk 5 gerapporteerde onderzoek beoogt de waarde van 
gestratificeerde normen voor de RBMT na te gaan. Een van de doelstellingen van 
neuropsychologische diagnostiek ten behoeve van de revalidatie na de acute fase is het 
vastleggen van de mate van verandering in capaciteiten en vaardigheden. Er wordt 
verondersteld dat de beschikbaarheid van normen bevorderlijk zal zijn voor de 
interpretatie van testprestaties, vooral als deze normen betrekking hebben op de beoogde 
doelgroep of doelsituatie. In deze studie, waaraan 41 instellingen deelnamen, 
participeerden 214 gezonde ouderen en 680 patiënten met verschillende aandoeningen. 
Significante verschillen in gestandaardiseerde RBMT-scores werden verwacht voor 
subgroepen die zijn gestratificeerd naar leeftijd, aetiologie, aard van de gezondheids- 
zorg-instelling en enkele gecombineerde variabelen, zoals comaduur bij TH-patiënten. 
Inderdaad worden voor alle stratificatie-variabelen groepseffecten voor testscores 
gevonden in de verwachte richting. Omdat de bevindingen duiden op het bestaan van 
subgroepen, wordt geconcludeerd dat door het gebruik van gestratificeerde normen 
zowel de vaststelling van de mate van verandering in alledaagse geheugenvaardigheden 
als de besluitvorming in de revalidatie ondersteund kan worden.
In Interlude 2  wordt vervolgens nader ingegaan op de diagnostiek van 
emotionele en gedragsmatige beperkingen. Voor het begrijpen van individuele 
verschillen in lange-termijn psychosociaal aanpassingsvermogen na hersenletsel werd 
in Hoofdstuk 1 reeds aandacht besteed aan het belang van emotionele en gedragsmatige 
beperkingen. Uit de eerder beschreven studie van de lange-termijnbeperkingen na TH 
blijkt dat 45% van de patiënten en 56% van de naastbetrokkenen ten minste één 
emotionele of gedragsmatige beperking noemt. Wederom kan gesproken worden van 
een substantiële prevalentie. Het belang van kennis van emotionele en gedragsmatige 
beperkingen kan afhankelijk zijn van het stadium van het herstelproces. Een omvattende 
neuropsychologische diagnostiek van dergelijke beperkingen zal zelden noodzakelijk 
zijn in de acute herstelfase, maar kan wel geïndiceerd zijn in elk later stadium. Een 
belangrijke indicatie voor een neuropsychologische evaluatie is de behoefte aan 
gedifferentieerde informatie inzake de aanwezigheid van emotionele en gedragsmatige 
beperkingen danwel om hun invloed op het dagelijks leven beter te begrijpen. Dit geldt 
vooral als er sprake is van milde of twijfelachtige defecten. De resultaten kunnen 
vervolgens relevant zijn voor het interventiebeleid. De vraag of de diagnostiek van 
emotionele en gedragsmatige beperkingen na hersenletsel in potentie kan worden 
ondersteund door gebruik te maken van psychologische vragenlij sten wordt voorwaarde­
lijk bevestigend beantwoord. De toepassing van dergelijke vragenlijsten is echter
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vanzelfsprekend niet geëigend voor veel patiënten met een ernstig hersenletsel. In 
Interlude 2 worden enkele assumpties besproken die in acht dienen te worden genomen 
bij de gebruikmaking van vragenlijsten. Eén hiervan is de inclusie van vragenlijstitems 
die bij hersenletselpatiënten eerder manifestaties van neurologisch lijden lijken te 
reflecteren dan van een verminderd psychologisch aanpassingsvermogen. Wil men de 
positieve scores van deze items adequaat kunnen interpreteren, dan dienen zij te worden 
geïdentificeerd.
De identificatie van dergelijke neurologisch relevante items (NRIs) werd 
onderzocht voor de MMPI-2. Deze studie is gerapporteerd in Hoofdstuk 6. De MMPI-2 
werd gekozen omdat deze vragenlijst multidimensioneel is, een lange traditie kent en 
een uitgebreide wetenschappelijke en klinische toepassing heeft. Zij wordt veelvuldig 
toegepast bij neuropsychologisch onderzoek in de Verenigde Staten en is vertaald, 
gestandaardiseerd en genormeerd voor gebruik in Nederland en België. De ongecorri­
geerde toepassing van de vragenlijst bij mensen met hersenletsel is echter discutabel. Dit 
wordt veroorzaakt door het gevaar van overschatting van een gebrek aan psychologisch 
aanpassingsvermogen vanwege een positieve scoring van NRIs. In eerdere studies werd 
telkens een variabel aantal NRIs gevonden, zowel tussen als binnen te onderscheiden 
groepen cerebrale aandoeningen, en zowel voor de MMPI als voor de eerste 370 items 
van de MMPI-2. In het huidige onderzoek identificeerden 10 neuropsychologen, 10 
neurologen, 10 psychiaters en 10 revalidatie-artsen de NRIs op basis van de complete 
MMPI-2. Of een item een NRI is werd vastgesteld op basis van professionele 
deskundigheid en de aard van de cerebrale aandoening. Met behulp van een maat voor 
beoordelaarsovereenstemming zijn vier sets van NRIs geselecteerd: één voor 
hersenletsel in het algemeen en drie gedeeltelijk overlappende sets voor CVA, TH en 
whiplash. Aanvullend onderzoek wordt bepleit om de invloed van NRIs op gestandaar­
diseerde MMPI-2 scores na te gaan.
Dergelijk onderzoek naar de invloed van NRIs op MMPI-2 scores is 
beschreven in Hoofdstuk 7. Deze studie betreft tevens de ontwikkeling van een gewogen 
correctieprocedure voor positief gescoorde NRIs ten behoeve van de toepassing van de 
MMPI-2 bij mensen met hersenletsel. De gestandaardiseerde uitwerking van de MMPI-2 
bij een groep van 137 aetiologisch verschillende maar neurologisch stabiele poliklini­
sche patiënten vertoont veelvuldig aanwijzingen voor verminderd psychologisch en 
psychosociaal aanpassingsvermogen. Na correctie voor de positief gescoorde 
aandoening-specifieke NRIs voor CVA-, TH- en whiplash-patiënten kunnen de 
verhogingen van de gestandaardiseerde scores echter deels worden toegeschreven aan 
symptomen die worden geassocieerd met hersenletsel. Dit blijkt onafhankelijk van de 
aard van de aandoening. De validiteit van het NRI-concept wordt ondersteund door een 
vergelijking van de verhouding van positief gescoorde NRIs/non-NRIs voor TH- 
patiënten met deze verhouding voor niet-neurologische patiëntengroepen (met
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bijvoorbeeld angst- of somatisatiestoornissen). De resultaten laten zien dat de positieve 
scoring van NRIs het meest frequent verantwoordelijk is voor verhoogde schaalscores 
bij TH-patiënten. Na een gewogen correctie voor aangekruiste NRIs blijkt de 
interpretatie van de MMPI-2 resultaten voor veel hersenletselpatiënten aanzienlijk 
veranderd te zijn in een minder pathologische richting. Ook treden na een dergelijke 
correctie substantiële verschillen op in de gangbare interpretatie van gecombineerde 
schaalverhogingen, ook wel 'codetypes' genoemd. Desondanks worden na een gewogen 
neurocorrectieve scoring bij veel patiënten nog steeds verhoogde scores geconstateerd 
die klinisch van betekenis zijn. De interpretatie van deze scores leidt tot een beter begrip 
van de beperkingen die deze patiënten hebben en tot het meer adequaat vaststellen van 
die beperkingen waarop een effectieve revalidatie gericht zou moeten zijn. Het 
hoofdstuk eindigt met aanbevelingen voor afname, scoring en interpretatie van de 
MMPI-2 bij neurologisch stabiele patiënten met hersenletsel. Daarbij wordt uitgegaan 
van de veronderstelling dat het na de acute fase in een poliklinische setting gerechtvaar­
digd is om te corrigeren voor NRIs bij de in deze studie participerende patiënten- 
categorieën.
In Hoofdstuk 8 worden enkele implicaties van de studies besproken aangaande 
de preventie van verminderd psychologisch aanpassingsvermogen na TH op de lange 
termijn, en met betrekking tot neuropsychologisch onderzoek ten behoeve van 
revalidatie in de postacute fase. Ten eerste wordt de verbetering van de nazorg na 
ontslag uit het ziekenhuis van belang geacht. Dit kan worden gerealiseerd door expliciet 
de aandacht te verleggen naar een beperkingengerichte benadering, met name bij 
patiënten met minder zichtbare en minder uitgesproken cognitieve, emotionele en 
gedragsmatige beperkingen. Een dergelijke benadering zou kunnen worden gerealiseerd 
door gebruik te maken van de procedures en voorstellen die worden besproken in 
Hoofdstuk 8. Ten tweede is het de verantwoordelijkheid van de klinisch (neu- 
ro)psycholoog werkzaam in de revalidatiesetting om persoonlijke en omgevingsfactoren 
te identificeren die belemmerend zijn voor functioneel herstel en voor een verminderd 
psychologisch aanpassingsvermogen. Om deze rol te kunnen vervullen moet worden 
erkend dat neuropsychologisch onderzoek ten behoeve van revalidatie geen 'vluggertje' 
is. Tests zijn louter hulpmiddelen en kunnen niet worden gebruikt om de klinische 
besluitvorming te vervangen. Voorts dient psychologisch onderzoek niet beperkt te 
blijven tot het cognitieve domein, maar ook gericht te zijn op emotie en gedrag. Dit 
geldt des te meer als met behulp van de onderzoeksresultaten wordt beoogd een bijdrage 
te leveren aan revalidatieprogramma's en conclusies te trekken aangaande de eisen van 
het dagelijks leven. Met het oog op patiënten met hersenletsel is het noodzakelijk om 
opnieuw te overwegen wat de betekenis is van gangbare onderzoeksprocedures en wat 
deze zou moeten zijn. Geringe aanpassingen in onderzoekmethodieken kunnen worden 
gerechtvaardigd als deze de toepasbaarheid van het onderhavige instrument kunnen 
verbreden. De in dit proefschrift beschreven bevindingen zijn relevant voor de
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diagnostiek van beperkingen met behulp van zowel een traditioneel als een relatief 
nieuw instrument, respectievelijk de MMPI-2 en de RBMT. Hiermee wordt voor de 
neuropsychologische diagnostiek ten behoeve van de revalidatie in de postacute fase 
geïllustreerd dat de paradigma-verschuiving van een nadruk op neurodiagnostiek in de 
richting van functionele diagnostiek niet alleen tot uitdrukking komt door de gehanteer­
de middelen, maar ook door de wijze van testafname, -scoring en -interpretatie.

Dankwoord
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Het schrijven van dit dankwoord blijkt een bijzondere aangelegenheid; niet door gebrek 
aan blijk van erkenning van degenen die hun medewerking hebben verleend aan de 
totstandkoming van het proefschrift maar door het onvermijdelijke gevoel van 
onvolledigheid en door de inkleuring van het moment. Dit proefschrift is immers een 
papieren kristallisatie van jaren arbeid en samenwerking. Desalniettemin wil ik op deze 
plaats een aantal mensen graag van harte dank zeggen.
Tijdens het doctoraal-examen zei dr. Bart Dechesne dat hij van mij verwachtte 
te promoveren. U weet hoe zoiets op een weinig vrijblijvende manier gezegd kan zijn. 
Zo klonk het en daar bedank ik hem voor. Sleutelfiguur bij de verwezenlijking van dit 
proefschrift is evenwel Prof. dr. Theo Mulder geweest. Hij creëerde reeds in 1986 de 
randvoorwaarden met de inrichting van een Research-afdeling in de Sint Maartenskli­
niek. De staande discussies, zijn enthousiasme, rijkheid aan ideeën, openheid, voortva­
rende ambitie en snelle terugkoppeling werkten inspirerend en kanaliserend. Zij hebben 
mij veel aspecten laten zien van wat inmiddels 'toegepast revalidatie-onderzoek' heet. 
Dank daarvoor.
In 1988 gaf collega Toon van Helmond een 'gouden tip'. Chris Zaad, toenmalig 
afdelingshoofd van psychologen en pedagogen, stemde in met detachering naar de 
Research-afdeling. Zonder hun bemoeienis zou het eerste project van dit proefschrift 
nooit geboren zijn. Ook oud-stagiair Lonny Mulder verdient in deze context vermelding. 
Met de haar kenmerkende doortastendheid heeft zij grote hoeveelheden werk verzet ten 
behoeve van de dataverzameling voor de hoofdstukken 2 en 3. Deze had eveneens nooit 
plaats kunnen vinden zonder de welwillende medewerking van dr. Antoine Keyser, oud- 
patiënten van het Instituut voor Neurologie van het Academisch Ziekenhuis Nijmegen, 
Gerda ten Brummelhuis, leden van de Stichting Brein en hun familieleden. De 
hoofdstukken 4 en 5 konden alleen geschreven worden op basis van de data aangeleverd 
door patiënten, paramedici en verpleegkundigen van de Sint Maartenskliniek en door 
vele collega-psychologen in Nederland en België; vooral echter door de inspanningen 
van Bart van der Feen, eveneens oud-stagiair. Dr. Michel Wimmers (f) en Paul 
Westzaan waren bovendien onmisbaar bij de bewerking van de gegevens.
Speciale vermelding verdienen de psychologen, psychiaters, neurologen en 
revalidatie-artsen die zich ten minste viermaal over de 567 items van de MMPI-2 
hebben gebogen. Zowaar geen kleinigheid. De ervaring en inzet van dr. Hubert de Mey
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waren van onschatbare waarde bij de voltooiing van de hoofdstukken 6 en 7. Graag 
noem ik hierbij ook dr. Jan Derksen, die in 1994 tijdens een memorabele treinreis van 
Utrecht naar Nijmegen de handschoen wierp en later nooit te beroerd was de stiksels te 
vernieuwen.
Als student vond ik het in de literatuur beschreven 'scientist-practitioner model' 
een aantrekkelijke optie om het vakgebied op een verantwoorde wij ze te leren beheersen 
en ontwikkelen. Er stond echter nooit bij dat de dagelijkse praktijk en de organisatie van 
de revalidatie in werkelijkheid hiervoor dikwijls te weerbarstig zijn. Ik besef dat ik mede 
hierdoor de afgelopen jaren een beroep heb gedaan op diverse collega's van de 
Psychologische en Pedagogische Afdeling, het NMC en de Research-afdeling; vaak op 
momenten dat het hun eigenlijk niet uitkwam. Dames en heren, met dank en waardering 
voor jullie steun en flexibele inzet. Dit geldt in het bijzonder voor Bart Nienhuis en voor 
Kitty Daamen. Laatstgenoemde had bovendien jarenlang de nagenoeg onmogelijke 
opgave om dezelfde stoel met mij te delen.
Met orkaan dr. Jacques van Limbeek was het even wennen, maar onder het stof 
en na talloze analyses zijn er mooie dingen te voorschijn gekomen. Hij was als een co­
promoter die ik anderen graag toewens.
Prof. dr. Cees van der Staak ben ik erkentelijk voor zijn vertrouwen en zijn 
constructieve rol in de finishing touch.
Patsy Anderson heeft het manuscript het meest letterlijk gevolgd en is met 
voorsprong de beste leraar Engels die ik ooit heb gehad. Minstens zo belangrijk echter 
waren haar inhoudelijke opmerkingen die zowel vakkennis als grote wijsheid en 
levenservaring reflecteerden.
Bijzondere waardering gaat uit naar dr. Sander Geurts en paranimfen Gerard 
Ribbers en Hans Knoop. Zij waren de afgelopen jaren 'brothers in arms', en meer dan 
dat. Hun vakkennis en inzichten nuanceerden en relativeerden op momenten dat dit 
nodig was. Zij plaatsten vele waardevolle opmerkingen en waren voor mij 'energizers' 
van de eerste orde. Dat hiervoor regelmatig een tijdsbestek tot in de kleine uurtjes werd 
genomen heb ik nooit een bezwaar gevonden. Vooral dank ik hun echter voor de 
voortdurende grondtoon van engagement en vriendschap.
Tot slot wil ik de directie en het revalidatie management-team van de Sint 
Maartenskliniek noemen, met name Cathy van Beek en Petri Holtus. Hun instemming 
en belangstelling deden goed.
Lieve Jolien, Linde en Giel, boven ieder wil ik jullie van harte bedanken voor 
jullie warmte, vertrouwen en krediet. Door jullie ging het licht in de 'bovenste' kamer 
nooit te laat uit en kwam de levenslijn telkens in balans. De tijd is gekomen om de 
balans vaker een andere kant uit te laten slaan.
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Eric van Balen werd op 24 januari 1958 geboren te Velp. In 1976 behaalde hij het 
diploma Atheneum B aan het Thomas a Kempis College te Arnhem. Aansluitend volgde 
hij de studie Psychologie aan de Katholieke Universiteit Nijmegen. In 1979 werd het 
kandidaatsexamen behaald. Tijdens het toenmalige 'wachtjaar', voorafgaande aan de 
hoofdrichting 'Klinische Psychologie', verbleef hij in 1979-1980 gedurende een halfjaar 
in Latijns-Amerika. De klinische stage vond plaats in het algemene ziekenhuis Het 
Nieuwe Spittaal te Zutphen, de onderzoekstage in de Sint Maartenskliniek te Nijmegen. 
In 1985 studeerde hij af in de Klinische Psychologie, met als bijvakken 'Persoonlijk­
heidsleer' en 'Oriëntatie in de neurologische basiswetenschappen'. Hij was toen 
inmiddels vanaf maart 1984 werkzaam als gedragswetenschappelijk medewerker in 
'Klein Engelenburg', een instituut voor normaal opvoedbare kinderen en jeugdigen te 
Brummen, en in de Sint Maartenskliniek ten behoeve van de revalidatie van volwasse­
nen. Sinds september 1985 is hij voltijds werkzaam in de Sint Maartenskliniek. Begin 
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